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I . INTRODUCTION

T h i s  r e p o r t  s u m m a r i z e s  t h e  w o r k  c a r r i e d  o u t  u n d e r

c o o p e r a t i v e  a g r e e m e n t  C R 8 1 1 2 0 0 ,  " F r a m e w o r k  -  C a s e  S t u d y  D e s i g n

f o r  a  R i s k  B e n e f i t  A n a l y s i s  o f P e s t i c i d e s  i n  t h e  S p e c i a l  R e v i e w

P r o c e s s , "  b e t w e e n  U S E P A  a n d  t h e  W e s t e r n  C o n s o r t i u m  f o r  t h e  H e a l t h

P r o f e s s i o n s ,  I n c .  d u r i n g  b u d g e t  p e r i o d  2  ( F e b r u a r y  1 ,  1 9 8 5  -

J a n u a r y  3 1 ,  1 9 8 6 ) .  T h e  w o r k  w e  u n d e r t o o k  d u r i n g  t h i s  p e r i o d

f a l l s  i n t o  t h r e e  m a j o r  c a t e g o r i e s :  ( 1 )  d e v e l o p i n g  m e t h o d s  f o r

e s t i m a t i n g  t h e  b e n e f i t s  o f  p e s t i c i d e  u s e ;  ( 2 )  d e v e l o p i n g  m e t h o d s

f o r  e s t i m a t i n g  p e s t i c i d e  p r o d u c t i v i t y ;  ( 3 )  a n d  d e v e l o p i n g  m e t h o d s

f o r  e v a l u a t i o n  t h e  i m p a c t s  o f  f a r m w o r k e r  s a f e t y  r e g u l a t i o n s .  T h e

f i r s t  o f  t h e s e  a r e a s  w a s  a d d r e s s e d  i n  t w o  s t u d i e s :  o n e  w h i c h

d e v e l o p e d  a  c o n c e p t u a l  f r a m e w o r k  f o r  i n c o r p o r a t i n g  t h e  i m p a c t  o f

a g r i c u l t u r a l  p o l i c i e s  o n  t h e  w e l f a r e  e f f e c t s  o f  p e s t i c i d e

r e g u l a t i o n ,  a p p l i e d  i t  t o  s e v e r a l  m a j o r  c r o p s  a n d  u s e d  i t  t o

d e v e l o p  I B M  P C - c o m p a t i b l e  s o f t w a r e  f o r  u s e  b y  t h e  E P A ;  a n d  o n e

w h i c h  r e f i n e d  t h e  m e t h o d o l o g y  f o r  o b t a i n i n g  e s t i m a t e s  o f  t h e

r e g i o n a l  w e l f a r e  e c o n o m i c  i m p a c t s  o f  p e s t i c i d e  r e g u l a t i o n  a n d

a p p l i e d  i t  t o  r e g u l a t i o n s  a f f e c t i n g  t h e  U . S .  c o t t o n  i n d u s t r y .

T h e s e  t w o  s t u d i e s  c o r r e s p o n d t o  t h o s e  d e s c r i b e d  i n  S e c t i o n s  I I

a n d  I I I ,  r e s p e c t i v e l y ,  o f  t h e  p r o j e c t  p r o p o s a l  f o r  b u d g e t  p e r i o d

2 . A s  r e g a r d s  t h e  s e c o n d  a r e a ,  w e  r e f i n e d  t h e  m e t h o d o l o g y  f o r

e c o n o m e t r i c  e s t i m a t i o n  o f  p e s t i c i d e  p r o d u c t i v i t y  w e  d e v e l o p e d  i n

b u d g e t  p e r i o d  1 ,  i n c l u d i n g  p r e p a r a t i o n  f o r  p u b l i c a t i o n  i n  t h e

A m e r i c a n  J o u r n a l o f  A g r i c u l t u r a l  E c o n o m i c s , a n d  a p p l i e d  i t  t o

d a t a  o n  p e s t i c i d e  u s e  o n  c o t t o n  i n  t h e  S a n  J o a q u i n  V a l l e y  o f

1



C a l i f o r n i a . T h i s  c o r r e s p o n d s  t o  t h e  s t u d y  d e s c r i b e d  i n  S e c t i o n

I V  o f  t h e  p r o p o s a l  f o r  b u d g e t  p e r i o d  2 . A s  r e g a r d s  f a r m w o r k e r

s a f e t y r e g u l a t i o n , w e  d e v e l o p e d  a f r a m e w o r k  f o r  a s s e s s i n g  t h e

t r a d e o f f b e t w e e n g r o w e r s ' r e v e n u e l o s e s and t h e r i s k  o f

o r g a n o p h o s p h a t e p o i s o n i n g i n h e r e n t r e - e n t r y r e g u l a t i o n  o f

o r g a n o p h o s p h a t e u s e  o n a p p l e s  i n W a s h i n g t o n , C a l i f o r n i a  a n d

M i c h i g a n . T h i s  s t u d y  c o r r e s p o n d s  t o  t h e  o n e  d e s c r i b e d  i n  S e c t i o n

V  o f  t h e  p r o p o s a l  f o r  b u d g e t  p e r i o d  2 . O u r  w o r k  i n  a l l  o f  t h e s e

a r e a s  i s  d e s c r i b e d  i n  g r e a t e r  d e t a i l  b e l o w .
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I I . USING WELFARE ECONOMIC METHODS TO ASSESS THE BENEFITS OF

PESTICIDE USE

A .  I n t r o d u c t i o n

I n  r e c e n t  y e a r s , E P A  h a s  b e e n  u r g e d  t o  d i s c o n t i n u e  i t s  u s e

o f p a r t i a l b u d g e t i n g t e c h n i q u e s  t o a s s e s s t h e b e n e f i t s  o f

p e s t i c i d e  u s e  a n d  t o  a d o p t  t h e  m e t h o d s  o f  w e l f a r e  e c o n o m i c s  i n

t h e i r  p l a c e ( s e e  f o r  e x a m p l e t h e  N a t i o n a l  A c a d e m y  o f  S c i e n c e s

r e p o r t , R e g u l a t i n g P e s t i c i d e s ) . T h e  a p p l i c a t i o n  o f  w e l f a r e

e c o n o m i c m e t h o d s f o r t h i s p u r p o s e h a s p r o v e n somewhat

p r o b l e m a t i c , h o w e v e r . E a r l i e r ,  w e i d e n t i f i e d t w o c e n t r a l

w e a k n e s s e s  o f  t h e  s t a n d a r d  w e l f a r e  e c o n o m i c  m e t h o d o l o g y :

( 1 )  T h e s t a n d a r d a p p r o a c h a s s u m e s p e r f e c t l y c o m p e t i t i v e

m a r k e t c l e a r i n g . H o w e v e r , m a r k e t s f o r m o s t

a g r i c u l t u r a l  p r o d u c t s a r e i n f l u e n c e d  c o n s i d e r a b l y  b y

g o v e r n m e n t i n t e r v e n t i o n , n o t a b l y p r i c e s u p p o r t

p r o g r a m s . I n  t h e  p r e s e n c e o f  s u c h  p r o g r a m s , m a r k e t

p r i c e s and q u a n t i t i e s  d o n o t n e c e s s a r i l y r e f l e c t

s o c i a l l y  d e s i r a b l e  v a l u e s . H a v i n g  n o  j u r i s d i c t i o n  o v e r

t h e s e  p o l i c i e s , E P A  m u s t  b e h a v e  a s  a  p o l i c y - t a k e r  a n d

a d j u s t w e l f a r e  e s t i m a t e s  t o  c o r r e c t  f o r  t h e  i n f l u e n c e

o f  t h e s e  p r o g r a m s .

( 2 ) The s t a n d a r d a p p r o a c h e s t i m a t e s t h e e f f e c t s  o f

r e g u l a t i o n o n l y  o n c o n s u m e r s a n d  p r o d u c e r s  i n  t h e

a g g r e g a t e , w h e r e a s  E P A  a c t i o n s , b e c a u s e  o f  t h e  n a t u r e

of the political process, are influenced to a

c o n s i d e r a b l e  e x t e n t  b y  r e g i o n a l  o r  o t h e r  i n t r a i n d u s t r y

3



o r  i n t r a c o n s u m e r  e f f e c t s . T h u s , E P A  n e e d s  a  m e t h o d  f o r

d i s a g g r e g a t i n g t h e w e l f a r e i m p a c t s  o f p r o p o s e d

r e g u l a t i o n s .

D u r i n g  b u d g e t  p e r i o d  2 ,  w e  a d d r e s s e d  b o t h  a r e a s . W i t h

r e s p e c t  t o  ( 1 ) ,  w e  d e v e l o p e d  a  m e t h o d o l o g y  f o r  i n c o r p o r a t i n g

d e f i c i e n c y  p a y m e n t s , t h e  c h i e f  f o r m  o f  p r i c e s u p p o r t , i n t o

e s t i m a t e s  o f  t h e  w e l f a r e  e f f e c t s  o f  r e g u l a t i o n  a n d  a p p l i e d  i t  t o

f i v e  m a j o r  U . S .  c r o p s . T h i s  w o r k  i s  d e s c r i b e d  i n  S e c t i o n  B .

W i t h  r e s p e c t  t o  ( 2 ) , w e  r e f i n e d  t h e  f r a m e w o r k  f o r  d i s a g g r e g a t i n g

w e l f a r e  e f f e c t s  w e  d e v e l o p e d  d u r i n g  b u d g e t  p e r i o d  1  a n d  a p p l i e d

i t e m p i r i c a l l y  t o t h e  U . S . c o t t o n i n d u s t r y . T h i s w o r k  i s

d e s c r i b e d  i n  S e c t i o n  C .
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B. THE WELFARE ECONOMICS OF REGULATION IN REVENUE-SUPPORTED INDUSTRIES1

Government regulations aimed at furthering social goals such as improved

environmental  qual i ty ,  more  equi table  income d is tr ibut ion ,  e tc . ,  o f ten  reduce

p r o d u c t i v i t y . Po l i cy  evaluat ion  procedures  typica l ly  t reat  impacts  on  the

relevant social  goals as separable from impacts on the performance of  the

product  markets  a f fec ted  (as  i s  done  in  cost -benef i t  analys is ,  f or  example ,  or

i n  t h e  d e r i v a t i o n  o f  t r a d e - o f f  r e l a t i o n s ) .  W h e n  t h e  a f f e c t e d  i n d u s t r i e s

appear to be competitive, t r a d i t i o n a l  w e l f a r e  a n a l y s i s  ( t h a t  i s ,  c a l c u l a t i o n

of  producers ’ and consumers’  surpluses assuming competitive market clearing)

is generally used to assess these impacts on product markets. However,

analyses based on blanket application of  the competitive model may be quite

mis leading ;  even in  seemingly  compet i t ive  industr ies ,  pr ior  government  inter -

vention may influence market clearing and hence the impacts of  new regula-

t i o n s . Accurate assessment of product market impacts thus requires that

wel fare  analyt i c  procedures  be  modi f ied  to  incorporate  such  pr ior  intervent ion .

Cons ider  the  case  o f  pest i c ide  regulat ion . Regulatory  agenc ies  typ ica l ly

assess the health and environmental impacts of ,  say,  a pesticide ban

separately from any impacts on agricultural product markets. Even though

agr icu l ture  appears  to  f i t  the  compet i t ive  model  qui te  c lose ly ,  f or  many

commodities,  producers’ revenues are supported by programs such as price

supports, marketing orders, and import quotas which should be taken into

account in evaluating the product market impacts of  the ban.

This paper examines the welfare effects of  regulation on product markets

affected by revenue-support programs. Sect ion  I  introduces  the  proper  wel fare

measures for these industries and examines the market impacts of  new
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regulat ions . The  analys is  indicates  that  the  d is tr ibut ion  o f  e f fec ts  between

producers and consumers may be reversed qualitatively from the competitive

equilibrium case and that the net market effect may, under some plausible

condi t ions ,  be  nonnegat ive . In  Sect ion  I I ,  the  f ramework  i s  appl ied  to

regulat ion  a f fect ing  agr icul tural  products  subject  to  the  current  form o f

pr ice  supports . I t  i s  shown that  the  savings  in  the  U.  S .  Treasury  costs

may be  suf f i c ient ly

any  case ,  the  use  o f

assoc iated  with  regulat ion- induced  reduct ions  in  output

large  to  outweigh  consumers ’  and  producers ’  l osses .  In

the  compet i t ive  model  instead  o f  the  correct  spec i f i cat ion  wi l l  produce  b iased

est imates  o f  the  product  market  wel fare  e f fec ts  o f  regulat ion ,  in  part i cu lar ,

overestimates of  the net market welfare effect.  An empirical example compar-

ing  the  impact  o f  product ion  restr i c t ions  on  the  f ive  major  crops  covered  by

price supports shows that this bias in measuring the net market welfare effect

may be as large as 50 percent of  the true value.

I . Welfare Evaluation in Revenue-Supported Industries

Mechanisms such as price supports,  import quotas, marketing orders,  etc. ,

are  used  in  a  number  o f  important  industr ies - -notably ,  those  with  low e las -

t i c i t ies  o f  demand,  l ike  agr icu l ture - - to  support  producers ’ incomes,

espec ia l ly  as  output  increases . These  po l i c ies  create  s i tuat ions  such  as  that

shown in Figure 1, where  the  e f fec t ive  pr i ce  rece ived  by  producers ,  g iven  by

the average revenue curve,  AR(Q), exceeds (inverse) consumer demand, D(Q),  and

where the gap between average revenue and demand widens as output rises.  This

gap between the average revenue received by producers and consumer demand

ar ises  e i ther  f rom expl i c i t  government  subs id ies  or  f rom government  po l i c ies

which  e f fec t ive ly  increase  market -c lear ing  pr ices  above  compet i t ive  leve ls .

6



Figure 1

Welfare Effects of Regulation in a Revenue Supported Industry

P r i c e
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In  the  case  o f  agr icul tural  pr i ce  supports , the difference between average

revenue and demand represents an explicit  subsidy paid out of  tax revenues.

Agr icul tural  market ing  orders  essent ia l ly  set  up  d iscr iminat ing  monopoly

schemes for allocating an industry’s output among markets so that the pooled

price (average revenue) producers receive exceeds demand. Import quotas

e f fec t ive ly  increase  domest i c  excess  demand above  compet i t ive  leve ls ,  i . e . ,

above the levels specif ied by the difference between domestic demand and

fore ign  supply .

Figure 1 shows market equilibrium in a revenue-supported industry. Pre-

regulat ion  inverse  supply  i s  g iven  by  S
1

(Q) whi le  producer  pr i ce ,  Pl, and

output,  Q1, are determined by the equality of  average revenue and supply.

The  compet i t ive  equi l ibr ium pr ice  and  output  be fore  regulat ion  are  g iven  by

Pi and  Q;.

Assume that taxes are paid by consumers so that aggregate consumer welfare

includes government expenditures as a negative element. Assume also that

aggregate util ity from consumption is measured by the area under the demand

curve . ’ Net  consumers  wel fare  pr ior  to  regulat ion  KS1 is  s imply  the  area

under the demand curve less consumer expenditures (which equal producer reve-

n u e s )  a n d  i s ,  t h u s , g iven  by  the  area  (a+c )  -  (h+i+ j+n+o) .  This  net  consumer

w e l f a r e  m e a s u r e  h a s  t h r e e  c o m p o n e n t s . First ,  the  area  a+c  represents  the

excess  o f  consumer  wi l l ingness  to  pay  over  actual  pr i ce . Second,  the  negat ive

area h+i+j represents a transfer of  income from consumers to producers caused

by  the  fact  that  consumers  buy  more  than they  des ire  at  pr i ce  Pl. Final ly ,

the  negat ive  area  n+o  represents  the  deadweight  loss  to  soc ie ty  f rom excess

production and consumption.

8



9

Producer welfare prior to regulation PSl is given by the excess of

producers’ revenues over costs, that is, by the area g+h+i+j+k+l+m+p+q+r.

This, too, has three components: producers’ quasi rents in competitive

equilibrium (p+q+r) and the two transfers of consumer income caused by the

increase in price (g+h+l+m) and in quantity purchased (h+i+j) above the

competitive equilibrium levels.

Finally, total welfare in the market Wl is given by the sum of

producers’ and consumers’ surpluses and is equal to the area

(a+c+g+k+l+m+p+q+r) - (n+o), that is, total welfare under competitive

equilibrium (a+c+g+k+l+m+p+q+r) less the deadweight loss n+o.

A. Market Impacts of New Regulation

Regulatory agencies typically have little or no influence over policies

outside of their own specific jurisdictions regardless of whether such

policies impinge on matters which concern them. The U. S. Environmental

Protection Agency (EPA), for example, has jurisdiction over pesticide use--it

rules on the legality or illegality of the use of particular pesticides for

particular uses. It has no jurisdiction on preexisting policies like agri-

cultural policy which exert influence on pesticide-use patterns; rather, it

must take the existin policy environment as given. Thus, each agency is

forced to behave as a policy taker, ruling within its own sphere of influence

as if the policies of other agencies were fixed and immutable. In evaluating

the economic costs of regulation, then, the agency must consider any prior

policies as given.

Suppose that the government imposes a new, productivity-decreasing regula-

tion on a revenue-supported industry. As Figure 1 illustrates, the new



regulat ion  causes  a  le f tward  shi f t  in  the  supply  curve  f rom S,(Q) to  S,(Q)

reduc ing  output  f rom Ql to  Q,, ra is ing  the  pr ice  f rom PI to  P
2’

and

changing the competitive equilibrium price and quantity from (P;,

Q;) t o  (P;, Q;) .

Cons ider  f i rs t  the  impact  o f  the  regulat ion  on  net  consumer  wel fare ,  Net

consumers' surplus  a f ter  the  regulat ion ,  XCS2, i s  g iven  by  the  area  a  -

(d+e+h+i+n) ;  thus ,  the  e f fec t  o f  the  regulat ion  on  gross  consumer  wel fare ,

flCS =  NCS2 -  NCSl, i s  g i v e n  b y  t h e  a r e a  ( j + o )  -  ( c + d + e ) .  A g a i n ,  t h i s

effect has three components: The  negat ive  area  c  represents  the  reduct ion  in

consumer income due to higher prices on desired purchases,  the negative area

d+e represents the reduction in consumer income due to higher prices on excess

purchases, and the  pos i t ive  area  j+o  represents  the  soc ia l  ga in  ar is ing  f rom

the  reduct ion  in  excess  output  f rom Q, to  Q,.

Producer  income af ter  the  regulat ion ,  PS2, i s  g iven  by  the  area

e+d+g+h+k+p so that the effect of  the regulation on producer welfare,  bps =

ps2 - psp i s  g i v e n  b y  t h e  a r e a  ( c + d )  -  ( i + j + l + m + q + r ) .  T h i s  e f f e c t  h a s

t h r e e  c o m p o n e n t s  a s  w e l l .  F i r s t , the  regulat ion  causes  an  increase  in  the

cost of producing the equilibrium output Q2 equal to the area e+i+l+m+q+r.

Simultaneously, the  reduct ion  in  output  causes  an  increase  in  pr i ce  and hence

a revenue gain equal to the area c+d+e; a s  a  r e s u l t ,  t h e  n e t  i n c r e a s e  i n

product ion  cost  i s  i+ l+m+q+r  s ince  e  i s  compensated  for  by  the  pr i ce  in -

crease . Final ly ,  the  reduct ion  in  output  causes  a  reduct ion  in  quas i  rents

equal  to  the  area  j .

Tota l  market  wel fare  a f ter  the  regulat ion  W2 i s  (a+c+g+k+p)  -  ( e+ i+n)  so

t h a t  t h e  e f f e c t  o f  t h e  r e g u l a t i o n  o n  t o t a l  m a r k e t  w e l f a r e ,  i . e . ,  t h e  m a r k e t

wel fare  impact  o f  regulat ion ,  Aw =  W2 -  Id
1’ i s  g iven  by  the  area  o  -
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( e+ i+ l+m+q+r)  which  equals  the  loss  in  product ion  e f f i c iency  re f lec ted  in  the

increased  cost  o f  produc ing  Q,, given by the negative area e+i+l+m+q+r, plus

the  reduct ion  in  the  excess  o f  cost  [S,(Q)]  over  soc ia l  va lue  [D(Q) ]  caused

by  the  decrease  in  excess  product ion  f rom Ql to  Q,. Al ternat ive ly ,  one

can interpret  AW in  terms o f  the  impact  o f  regulat ion  on  g lobal  soc ia l

e f f i c i e n c y . It is clear from Figure 1 that the area m+l+q+r represents the

increased  cost  o f  produc ing  the  compet i t ive  equi l ibr ium quant i t ies  be fore  and

a f t e r  t h e  r e g u l a t i o n ,  i . e . , m+l+q+r represents the market welfare impact of

the  regulat ion  in  compet i t ive equi l ibr ium. When government revenue supports

a r e  i n  e f f e c t ,  t h e  r e g u l a t i o n has  an  addi t ional  impact :  By  reduc ing  excess

output, it  causes a change in deadweight loss from n+o to e+i+n--a net change

o f  o  -  ( e + i )  .  T h u s ,  t h e  a r e a o  -  ( e+ i+ l+m+q+r)  represents  the  to ta l  impact  o f

the  regulat ion  on  the  soc ia l  e f f i c iency  o f  product ion .

This  analys is  suggests  regulat ion  wi l l  tend  to  have  d i f ferent  e f fec ts  on

welfare in a revenue-supported industry than in an industry in competitive

equi l ibr ium. In  part icular , when producer revenue supports are effective,

(1 )  producers  are  more  l ike ly  to  lose  f rom regulat ion ;  (2 )  consumers ,  as  a

group, may gain from regulation; and (3) new regulation may actually increase

n e t  s o c i a l  w e l f a r e .

Cons ider  f i rs t  the  e f fec t  o f  regulat ion  on  producers .  Whenever  regulat ion

i n c r e a s e s  t h e  p r i c e s  p a i d  t o  p r o d u c e r s  ( i . e . , whenever demand is less than

p e r f e c t l y  e l a s t i c ) ,  p r o d u c e r s  w i l l  b e  a t  l e a s t  p a r t i a l l y  c o m p e n s a t e d  f o r

increases  in  product ion  cost  and  decreases  in  sa les . In industries where

demand is  ine last i c ,  as  i s  typ ica l  o f  those  with  revenue-support  programs,

these revenue increases will  tend to exceed the sum of cost increases and

sales  reduct ions  so  that  producers  wi l l  tend  to  actual ly  ga in  f rom
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regulat ion . By  increas ing  the  e last i c i ty  o f  average  revenue ,  however ,

revenue-support programs reduce the size of  regulation-induced revenue gains

(d+d+e)  re lat ive  to  cost  increases  (e+ i+ l+m+q+r)  and  sa les  reduct ions  ( j ) ,

making  i t  more  l ike ly  that  producers  wi l l  l ose  f rom regulat ion . The  ex is tence

of revenue-support programs may thus be expected to exert a strong influence

on the attitudes of  producers toward regulation: While producers in these

industries might well  support regulation under a competitive equilibrium

regime, under revenue supports, they  wi l l  tend  toward  f i rm oppos i t ion .

Revenue-support programs have the opposite effect on consumers.  Under

compet i t ive  equi l ibr ium condi t ions , consumers always lose from regulation,

especially when demand is inelastic. Revenue-support programs work to reduce

these losses in two ways. F i r s t ,  b y  i n c r e a s i n g  t h e  e l a s t i c i t y  o f  a v e r a g e

revenue, they moderate price increases and, hence, increases in consumer

expenditures (c+d+e). Moreover,  as long as revenue supports remain effective,

all  reductions in consumption will  come out of  excess purchases and hence

represent  a  ga in  to  consumers  ( j+o ) . I t  i s  t h u s  p o s s i b l e  t h a t ,  i n s t e a d  o f

los ing  f rom regulat ion  (and  in  the  case  o f  ine last i c  demand bear ing  the  fu l l

c o s t  o f  r e g u l a t i o n ) , consumers may actually gain from regulation. As a

result,  one would expect revenue supports to strengthen consumer support for

r e g u l a t i o n s  t o  a  s i g n i f i c a n t  e x t e n t .

With  respect  to  to ta l  market  wel fare , i t  i s  ev ident  that  the  market

wel fare  e f fec t  o f  regulat ion  wi l l  be  nonnegat ive  whenever  o  i s  larger  than

e+i+l+m+q+r, so  that  regulat ion  wi l l  not  cause  a  loss  in  soc ia l  wel fare  but

w i l l  e i t h e r  b e  n e u t r a l  o r  w i l l  i n c r e a s e  s o c i a l  w e l f a r e . Instead  o f
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introducing a deadweight loss, regulat ion  decreases  the  s ize  o f  the  deadweight

loss  a l ready  present , a t  t i m e s  s u f f i c i e n t l y  t o  o u t w e i g h  p r o d u c e r  l o s s e s .  I t

i s  thus  incorrect  to  assume a  pr ior i  that  regulat ion  wi l l  cause  soc ia l  l osses

(have a negative market welfare effect)  that must be weighed against a

s e p a r a t e  s e t  o f  g a i n s  ( e . g . , of  environmental quality or human health and

s a f e t y ) . Instead ,  regulat ion  may be  just i f iab le  s imply  because  i t  reduces

i n e f f i c i e n c i e s  c a u s e d  b y  p r i o r  p o l i c i e s . R e g u l a t i n g  a g r i c u l t u r a l  p e s t i c i d e s ,

for example, may be  just i f i ed  on  e f f i c iency  grounds  even  apart  f rom i ts

e f fec ts  on  environmental  external i t ies .

B. The Characteristics of  the Market Welfare Impact

The size and sign of  the market welfare impact of  regulation in a revenue-

supported industry depend on several key factors, n o t a b l y  t h e  l e v e l  o f  g o v e r n -

ment support, the  s tr ingency  o f  the  regulat ion , a n d  t h e  c h a r a c t e r i s t i c s  o f  t h e

m a r k e t ,  i . e . , the  e last i c i t ies  o f  average  revenue  and supply .

Consider f irst the impact of  a general increase in government revenue

support represented by a parallel  upward shift  in the AR curve in Figure 1.

Obvious ly ,  such  a  sh i f t  wi l l  produce  h igher  pr i ces  and quant i t ies  be fore  and

a f t e r  r e g u l a t i o n , thereby  increas ing  both  the  pos i t ive  area  o  and  the  negat ive

area e+i+n. Because the vertical distance between average revenue and demand

i s  g r e a t e r  a t  Ql t h a n  a t  QZ, t h e  i n c r e a s e  i n  o  w i l l  e x c e e d  t h e  i n c r e a s e  i n

e+i+n as long as Q, does not increase much more than Q,, which, as we show

in  Appendix  A ,  wi l l  be  the  case  as  long  as  excess  supply ,  [  S,(Q,) -

i s  n o t  c o n s i d e r a b l y  m o r e  e l a s t i c  a t  Q, t h a n  Q,. S i n c e  o n e

c o u l d  n o t  e x p e c t  t h e  e l a s t i c i t y  o f  e x c e s s  s u p p l y  t o  d i f f e r  g r e a t l y  b e f o r e  a n d
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a f t e r  r e g u l a t i o n , one can conclude that,  in general,  an increase in government

revenue support will  decrease net market losses from regulation.

To  examine  the  impact  o f  an  increase  in  regulatory  s tr ingency ,

restr i c t ions  on  product ion  imposed  by  regulat ion ,  suppose  that  the

i . e . ,  t h e

p o s t -

regulat ion  inverse  supply  curve ,  S2, shi f ts  upward  caus ing  output  to  dec l ine

f u r t h e r  (Q, d e c r e a s e s )  a n d  p r i c e  t o  r i s e  h i g h e r  (Pl i n c r e a s e s ) .  T h i s

shi f t  in  S2 has  two  e f fec ts  on  the  net  market  impact . On the one hand, the

cost  o f  produc ing  postregulat ion  output  wi l l  increase  as  shown by  an  increase

in the negative area e+i+l+m+q+r. On the  other  hand,  the  fa l l  in  output  re -

su l ts  in  a  decrease  in  postregulat ion  deadweight  less  equal  to  the  reduct ion

in  the  e+i+n. As we show in Appendix A, u n l e s s  t h e  c o s t  e f f e c t  i s  q u i t e  s m a l l

a n d / o r  e x c e s s  s u p p l y  i s  q u i t e  e l a s t i c , t h e  c o s t  e f f e c t  w i l l  o u t w e i g h  t h e

o u t p u t  e f f e c t  s o  t h a t ,  i n  g e n e r a l , an  increase  in  regulatory  s tr ingency  wi l l

increase net market losses from regulation.

The  impact  o f  an  increase  in  the  e last i c i ty  o f  average  revenue  can  be

examined by considering a shift  which flattens the average revenue curve

around the  in i t ia l  market  pr ice  and quant i ty ,  i . e . ,  a  rotat ion  o f  AR around

(P,,Q+ It  i s  easy  to  see  f rom Figure  1  that  th is  rotat ion  o f  the  AR

curve reduces both P2 and Q,, thereby reducing postregulation deadweight

loss  area  e+i+n. As  a  resul t ,  one  can  conc lude  that  an  increase  in  the

e last i c i ty  o f  average  revenue  wi l l  decrease  net  market  losses  f rom regulat ion .

The  impact  o f  an  increase  in  the  e last i c i ty  o f  supply  can  be  examined  by

cons ider ing  a  s imi lar  rotat ion  o f  the  inverse  supply  curve  around both  the

pre -  and  postregulat ion  output  leve ls , As is shown in

Appendix  A ,  i f  the  sh i f t  in  supply  caused  by  regulat ion  i s  re lat ive ly

unaf fec ted  by  the  increase  in  the  e last i c i ty  o f  supply ,  as  would  appear  to  be
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reasonable ,  an  increase  in  the  e last i c i ty  o f  supply  wi l l  decrease  net  market

losses  f rom regulat ion . T h e  i n t u i t i o n  h e r e  i s  s t r a i g h t f o r w a r d .  A s  l o n g  a s

t h e  r e g u l a t o r y  s h i f t  i s  r e l a t i v e l y  i n d e p e n d e n t  o f  t h e  e l a s t i c i t y  o f  s u p p l y ,

the  increase  in  the  cost  o f  produc ing  Q2 caused  by  the  regulat ion  remains

u n a f f e c t e d  b y  c h a n g e s  i n  t h e  e l a s t i c i t y  o f  s u p p l y .  H o w e v e r ,  t h e  t o t a l  c o s t

o f  produc ing  Q, - Q, pr ior  to  the  new regulat ion  wi l l  have  increased  which

means that producers ’  preregulation profits will  have been lower and hence new

regulat ion  wi l l  cause  smal ler  losses .

C. The Specification Bias of  the Standard Procedure

Welfare analyses are typically performed under the assumption that markets

are in competitive equilibrium before and after regulatory measures are

taken. When there are revenue-support programs effective in the industry in

quest ion ,  fo l lowing  th is  procedure  means  us ing  a  misspec i f ied  model ;  thus ,

s tandard  methods  can  be  expected  to  introduce  spec i f i cat ion  b iases  into

wel fare  est imates . The  exact  nature  o f  the  misspec i f i cat ion  depends  cr i t i -

ca l ly  on  the  spec i f i c  po l i cy  invo lved  so  that  these  b iases  can  only  be  ex -

p l o r e d - i n  t h e  c o n t e x t  o f  s p e c i f i c  m o d e l s .  T h u s ,  f u r t h e r  d i s c u s s i o n  o f  t h i s

i s s u e  i s  r e l e g a t e d  t o thee case of  price supports examined below.

I I . The Case of Agricultural Price Supports

Perhaps the most important examples of revenue-support programs are the

p r i c e - s u p p o r t  p o l i c i e s  u s e d  i n  a g r i c u l t u r e . The most important of  these is

the  target -pr ice  scheme, which  operates  essent ia l ly  as  fo l lows . Output is

so ld  at  the  market  pr ice ; when the  market  pr i ce  fa l l s  be low the  target  pr i ce ,

producers receive from the government a subsidy (known as the deficiency
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payment) equal to the difference between the two. When the competitive

market -c lear ing  pr ice  i s  be low the  target  pr i ce ,  the  target  pr i ce  becomes  the

e f fec t ive  pr i ce  rece ived  by  producers  and  thus  the  re levant  pr i ce  for  pro -

duction decisions,  while output will  be absorbed by consumers at a market

price determined by the demand curve.3

This  mechanism is  i l lustrated  in  Figure  2 .  The  target  pr ice  i s  denoted

by ‘T’ inverse supply by S,(Q), and inverse  demand by  D(Q) .  Pr ior  to  the

i m p o s i t i o n  o f  r e g u l a t i o n farmers produce output,  Q,, determined by the

r u l e ,  PT =  S,(Ql). The market  pr ice ,  Pl, i s  determined  by  Pl =  D(Q1);  and

the  government  subs idy  (or  de f i c iency  payment )  i s  PT -  Pl for  each  uni t  pro -

duced . Average revenue equals demand for prices greater than the target price

and the  target  pr i ce  thereaf ter . In this case,  net consumer welfare can be

decomposed into consumers’ surplus  and government  expenditures ;  thus ,  i t  i s

poss ib le  to  d i f ferent iate  between the  impact  o f  regulat ion  on  consumer  wel fare

narrowly construed and the impact on the U. S .  T r e a s u r y  c o s t s  o f  t h e  p r i c e -

support program.

Following T. D. Wallace (1962),  Bruce Gardner (1983),  and Richard E. Just

(1985);  the components of  market welfare in this case are as shown in Fig-

ure 2. Let P* denote competitive equilibrium price which would hold without

the  target  pr i ce  program before  any  input  regulat ion . Consumers’  surplus

cons ists  o f  the  consumers ’ surplus  under  per fect  compet i t ion  ( i . e . ,  wi thout

intervention)--a+b+c plus government subsidized consumption i+j+k+l+m+n+o.

Producers ’  surplus  s imi lar ly  cons is ts  o f  the  per fect  compet i t ion  amount

(i+j+l+m) plus government transfer payments (b+c+d+e+f).  Government ex-

p e n d i t u r e s ,  (PT - Pl) Q,, cons is ts  o f  these  t ransfer  payments  to  con-

sumers ( i+j+k+l+m+n+o) and producers (b+c+d+e+f)  plus a deadweight loss
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Welfare Effects of Regulation in an Industry
 With Price Supports
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equal to g+h. Final ly ,  to ta l  market  wel fare  equals  the  s tandard  compet i t ive

equilibrium surplus (a+b+c+i+j+k+l+m) minus the deadweight loss (g+h).

A . The Market Impact of Regulation

Suppose that the government imposes a new regulation on a market with

pr ice  supports . A s  F i g u r e  2  i l l u s t r a t e s , the new regulation causes a leftward

shi f t  in  the  supply  curve  f rom S,(Q) to  S,(Q) reduc ing  output  f rom Q, to

Q, and ra is ing  the  equi l ibr ium pr ice  f rom P1 to  P2. By reducing output

and increas ing  pr ice , regulat ion  causes  a  loss  in  consumers ’  surplus  equal  to

the area l+m+n+o and a loss in producers’ surplus equal to the area c+e+f+j+m,

while U. S.  Treasury costs decrease by an amount equal to the area

f+h+l+m+n+o. One part of  the savings in government expenditure,  l+m+n+o,

exactly matches the loss in consumers’  surplus. Because  th is  part  o f

consumption  i s  ent i re ly  subs id ized , the aggregate consumer loss exactly

matches the savings to the taypayers. Similarly,  another part of  government

savings , f ,  m a t c h e s  p a r t  o f  t h e  l o s s  i n  p r o d u c e r s ’  s u r p l u s ;  t h i s ,  t o o ,  i s  a

reduct ion  in  subs id izat ion  which  has  no  net  e f fec t  on  soc ia l  wel fare . Thus,

the  net  change  in  soc ia l  wel fare  i s  h  -  ( c+e+j+m) .

As  be fore ,  one  can  a lso  interpret  th is  market  wel fare  e f fec t  in  terms o f

t h e  i m p a c t  o f  r e g u l a t i o n  o n  s o c i a l  e f f i c i e n c y . I t  i s  c l e a r  f r o m  F i g u r e  2  t h a t

the  area  c+ j+m represents  the  soc ia l  l oss  due  to  the  increased  cost  o f  pro -

duc ing  the  compet i t ive  equi l ibr ium quant i t ies  be fore  and a f ter  regulat ion .  In

other  words ,  c+ j+m represents  the  net  economic  cost  o f  regulat ion  in  compet i -

t ive  equi l ibr ium. When government subsidies are present,  regulation causes an

addi t ional  e f fec t ,  namely , a reduction in deadweight loss from g+h to e+g, a

net  change  o f  h -e . Thus ,  h -e -c - j -m represents  the  changes  on  the  soc ia l

e f f i c iency  o f  product ion  caused  by  regulat ion .
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Unl ike  the  genera l  case  under  pr i ce  supports ,  the  net  e f fec t  o f  regulat ion

on consumers  in  the ir  dual  ro le  o f  consumers / taxpayers  i s  a lways  pos i t ive

whi le  the  e f fec t  on  producers  i s  a lways  negat ive . I t  i s  t h u s  e v i d e n t  t h a t  t h e

dis tr ibut ion  o f  ga ins  and  losses  f rom regulat ion  under  pr i ce  supports  wi l l  be

the  exact  oppos i te  o f  the  s i tuat ion  under  compet i t ive  equi l ibr ium;  hence ,

pr ice  supports  wi l l  s trengthen producers ’ oppos i t ion  to  regulat ion  and  con-

sumers ’ support  for  regulat ion .

The  s ize  and  s ign  o f  the  market  wel fare  e f fec t  o f  regulat ion  in  a  pr i ce -

supported industry depend on the target price, the  s tr ingency  o f  the  regula -

t ion ,  and  the  e last i c i t ies  o f  supply  and  demand. I t  i s  not  hard  to  modi fy  the

resul ts  g iven  in  Appendix  A  to  show that  (1 )  an  increase  in  the  target  pr i ce

wi l l  decrease  net  market  losses  f rom regulat ion ,  (2 )  an  increase  in  regulatory

str ingency  wi l l  increase  net  market  losses  f rom regulat ion ,  (3 )  an  increase  in

the  e last i c i ty  o f  demand wi l l  decrease  net  market  losses  f rom regulat ion ,  and

(4 )  an  increase  in  e last i c i ty  o f  supply  wi l l  decrease  net  market  losses  f rom

regulat ion .

B. The Specification Bias of  the Standard Procedure

Welfare analyses are typically performed under the assumption that markets

are  in  compet i t ive  equi l ibr ium before  and a f ter  regulatory  measures  are

taken. When the  industry  in  quest ion  has  e f fec t ive  pr i ce  supports ,  f o l lowing

this procedure means using a misspecified model, and the standard methods can

b e  e x p e c t e d  t o  i n t r o d u c e  s p e c i f i c a t i o n  b i a s e s  i n t o  w e l f a r e  e s t i m a t e s .  T h i s

sect ion  examines  the  character is t i cs  o f  these  b iases . Since demand is not

a f f e c t e d  b y  t a r g e t  p r i c e s , it  will  be assumed that the true inverse demand

curve ,  D(Q) ,  i s  used . The  est imated  inverse  supply  curve ,  $l(Q),  wi l l  be



formed by  shi f t ing   the  true  curve ,  S,(Q),  downward  suf f i c ient ly  to  intersect

the inverse demand curve at (P,, Ql). A n  i l l u s t r a t i o n  o f  t h e  r e l a t i o n s h i p

between the estimated and true models is given in Figure 3.

Cons ider  f i rs t  the  est imate  o f  the  loss  in  consumers ’  surplus  generated  by

the  s tandard  model .  Let  g,(Q),  Q2, and  $, denote  es t imated  post -

regulat ion  inverse  supply ,  predic ted  output ,  and  predic ted  pr i ce ,  respec -

t i v e l y . As  one  can see  f rom Figure  3 ,  the  true  loss  in  consumers ’  surplus  i s

a+e+f+h+i+ j+k  whi le  the  est imated  loss  i s  on ly  h+i+ j+k ,  l eav ing  a+e+f  as  the

spec i f i cat ion  b ias  o f  the  s tandard  procedure . (An a lgebra ic  der ivat ion  i s

g iven  in  Appendix  B. )  Thus , the standard method underestimates consumer

losses  f rom regulat ion . Intui t ive ly ,  because  equi l ibr ium output  i s  determined

by movements along the demand curve in the misspecified model,  the impact of

new regulation on output and price is always underestimated: The predicted

quant i ty  i s  larger  and the  predic ted  pr ice  lower  than wi l l  ac tual ly  be  the

c a s e . As  a  resul t ,  consumers ’  l osses  are  underest imated  as  wel l .

As one can see from Figure 3, the  est imated  loss  in  producers ’  surplus

equals the increased cost of  producing ^az  less the revenue gain due to the

est imated  increase  in  pr ice  f rom Pl to  ^P2 and  i s  thus  equal  to  the  area

l+m+n - ( h + l ) .  T h e  t r u e  l o s s  i n  p r o d u c e r s ’  s u r p l u s ,  o f  c o u r s e ,  e q u a l s  t h e

area a+b+c+d. In Figure 3 the estimated pre- and postregulation supply

curves , Sl a n d  S2, are  assumed to  be  para l le l  to  the ir  t rue  counterparts .

When this assumption holds, l+m+n = a+b+c+d;  and the  true  loss  in  producers ’

surplus exceeds the estimated loss by an amount equal to h+i. In Appendix B

i t  i s  shown that  the  est imated  loss  to  producers  wi l l  exceed  the  t rue  loss

only when the estimated preregulation supply curve is considerably steeper
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than i ts  t rue  counterpart .  In  general ,  then ,  one  can  conc lude  that  the

standard method underestimates producer losses from regulation.

In  compet i t ive  equi l ibr ium, regulat ion  a lways  causes  a  net  loss  in  soc ia l

w e l f a r e ,  i . e . , t h e  n e t  m a r k e t  e f f e c t  o f  r e g u l a t i o n  i s  a l w a y s  n e g a t i v e .  I n

Figure 3 the estimated market welfare effect is thus the negative area

j+k+l+m+n. However,  the true market welfare effect is the area g+o -

(a+b+c).  Since a+b+c+d = l+m+n in this case,  the estimated market welfare

effect exceeds the true market welfare effect by an amount equal to the area

d+g+o+j+k . In Appendix B, it  is  demonstrated that the estimated market wel-

f a r e  l o s s  a l w a y s  e x c e e d s  t h e  t r u e  v a l u e ,  i . e . , that the standard method over-

estimates net market losses from regulation. This  b ias  ar ises  because  the

standard method ignores the positive impact of  reductions in government

revenue support program payments on market welfare. A s  i t  t u r n s  o u t ,  t h e s e

reductions are always large enough

consumers' and producers ’  l osses .

In sum, the standard procedure

always produce biased estimates of

to  outweigh  the  b iases  in  the  est imat ion  o f

o f  assuming compet i t ive  equi l ibr ium wi l l

t h e  w e l f a r e  e f f e c t s  o f  s e c o n d a r y  r e g u l a t i o n

in a revenue-supported industry.  I n  p a r t i c u l a r , the standard procedure

overestimates the market welfare impact of  regulation and can thus be said to

be  b iased  against  regulat ion .  In  fo l lows  that  the  market  wel fare  e f fec t  o f

regulat ion  wi l l  be  smal ler  than that  est imated ,  so  that  regulat ion  i s  more

desirable than standard analyses indicate.

C. Empirical Examples

The price-support form of government subsidization is found most commonly

i n  a g r i c u l t u r e ;  t h u s , one would expect agriculture to provide good examples of

the  impact  o f  pr i ce -support  programs on  the  net  market  e f fec t  o f  regulat ion ,
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on the distribution of  costs between producers and consumers,  and on the

specification bias caused by an erroneous assumption of  a competitive equi-

librium framework.

This  sect ion  uses  the  case  o f  a  regulat ions -restr i c t ing  product ion  o f  the

f ive  most  important  U.  S .  crops  ( corn ,  cot ton ,  r i ce ,  sorghum,  and wheat )

c o v e r e d  b y  e f f e c t i v e  p r i c e  s u p p o r t s  t o  i l l u s t r a t e  t h e s e  e f f e c t s . It was

assumed that  the  e last i c i t ies  o f  supply  and  demand were  constant  for  a l l  f ive

crops so that the inverse demand for each crop, D(Q),  had the form aoQ
bl

and the  inverse  supply  be fore  regulat ion ,  S,(Q), had  the  form bOQ
bl

and

that  the  ban on  the  pest i c ide  decreased  supply  by  t  percent  so  that  the  in -

bl
v e r s e  s u p p l y  a f t e r  r e g u l a t i o n ,  S,(Q),  h a d  t h e  f o r m  (l+t)b*Q  . E s t i -

mates of  the elasticities of  supply and demand were taken from a number of

sources;  both the estimates and their sources are shown in Table 1. Estimates

o f  output  target  pr i ces  and market  pr ices , also shown in Table 1,  were chosen

to  be  broadly  representat ive  o f  the  leve ls  prevai l ing  in  recent  years  ( see

U. S. Department of Agriculture, 1983).  The parameters a0 and bO were

chosen to equate inverse demand with the market price and inverse supply with

the  target  pr ice  at  current  output  leve ls . The  inverse  supply  curve ,  g,(Q),

est imated  under  the  assumpt ion  o f  compet i t ive  equi l ibr ium pr ior  to  the  pest i -

cide ban, was formed by choosing the parameter &, to equate inverse supply

with  the  market  pr ice  at  current  output  leve ls . The regulations were assumed

to  decrease  the  supply  o f  these  crops  by  1  percent  (a  f igure  which  appears  to

be  not  atypica l  o f  pest i c ide  bans ;  see ,  f or  instance ,  Nat ional  Academy o f

Sc iences ,  1983) . The  model  was  then  used  to  ca l cu late  the  wel fare  e f fec ts  o f

the ban with and without price supports and the welfare effects estimated
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TABLE 1

Model Parameters

E l a s t i c i t y E l a s t i c i t y
Crop of  supply o f    demand Output Market price Target  pr ice

( b i l l i o n  b u s h e l s ) ( d o l l a r s / b u s h e l ) ( d o l l a r s / b u s h e l )

Corn .30 - . 5 0 8.00 2.50 3 .00

Cottona .50 - . 4 1 12.00 .80 .60

Riceb .80 - . 4 3 .15 9.00 11.90

Sorghum .71 - . 8 3 .85 2 . 4 0 2 .90

Wheat .30 - . 9 9 2.50 4 .40 3 .40

aOutput  measured in bales and price in dollars per pound.

b~uantities  measured in hundredweight.

Sources: Rice supply,  Collins and Evans; sorghum supply, Gallagher and Green; corn and wheat supply and demand,
Gardner (1984);  rice demand, Grant, Beach, and Lin; sorghum demand, Grant and Hoskin; cotton demand, Townsend;
cot ton  supply ,  Townsend Skel ly ,  and Sronce ;  quant i t ies ,  market  pr ices ,  and target  pr ices ,  U.  S .  Department  o f
Agr icul ture .



under an incorrect assumption of competitive equilibrium when price supports

were present.

The  resul ts  o f  th is  procedure , shown in Table 2,  demonstrate that

(1 )  savings  in  U.  S .  Treasury  costs  f rom regulat ion  are  qui te  substant ia l ,

(2 )  pr i ce  supports  cause  s izable  changes  in  the  wel fare  e f fec ts  o f  regulat ion ,

(3 )  regulat ion  wi l l  have  no  net  market  e f fec t  for  target  pr i ces  not  too  much

greater  than those  current ly  in  force , and  (4 )  t reat ing  the  behavior  observed

under  pr i ce  supports  as  i f  i t  were  generated  by  compet i t ive  equi l ibr ium leads

to  substant ia l  overest imat ion  o f  the  net  market  e f fec t  o f  regulat ion .

F i r s t ,  n o t e  t h a t the savings in U. S .  Treasury  costs  assoc iated  with

regulat ion  are  qui te h i g h  f o r  a l l  o f  t h e s e  c r o p s .  A t  c u r r e n t  t a r g e t  p r i c e

leve ls ,  f or  example , the ratio of  government savings to the sum of producers’

and  consumers ’  l osses  ranges  f rom a  low o f  .65  for  wheat ,  to  about  .75  for

corn and sorghum, a n d  t o  r o u g h l y  . 8 5  f o r  c o t t o n  a n d  r i c e .  C o n s e q u e n t l y ,  i t  i s

apparent that ignoring this component of  market welfare will  lead to serious

d i s t o r t i o n s  i n  e v a l u a t i n g  p o l i c y  a l t e r n a t i v e s .

Second,  compare  the  wel fare  e f fec ts  o f  regulat ion  in  compet i t ive

e q u i l i b r i u m  w i t h  t h o s e  w i t h  t a r g e t  p r i c e s  a t  c u r r e n t  l e v e l s .  I n  c o m p e t i t i v e

equi l ibr ium,  producers  ga in  f rom the  ban in  every  case  and substant ia l ly  so  in

t h e  c a s e s  o f  c o r n  ( $ 3 0  m i l l i o n ) ,  c o t t o n  ( $ 1 7  m i l l i o n ) ,  a n d  r i c e  ( $ 3  m i l l i o n ) .

As  a  resul t ,  one  would  expect  members  o f  th is  group (or  at  l east  some sect ions

o f  i t )  to  support  regulat ion .  Consumers ,  on  the  other  hand,  susta in

substant ia l  l osses  f rom the  ban in  every  case - -$10  mi l l ion  for  r i ce  and

sorghum,  $20  mi l l ion  for  wheat ,  $43  mi l l ion  for  cot ton ,  and $77  mi l l ion  for

c o r n .  ( I n  t h e  c a s e  o f  p e s t i c i d e s ,  f o r  e x a m p l e , one would thus expect only the

more environmentally minded members of  this group to support regulation.)
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TABLE 2

Welfare Effects of a Pesticide Ban

(Continued on next page.)
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 TABLE 2--continued.
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With price supports, t h e  s i t u a t i o n  i s  r e v e r s e d : Consumers in their dual role

as consumers/taxpayers benefit  unambiguously--and considerably--to the tune of

$3  mi l l ion  for  r i ce  and sorghum,  $7  mi l l ion  for  wheat ,  and $12  mi l l ion  for

corn and cotton and can thus be expected to support regulation more whole-

heartedly ,  whi le  producers  suf fer  rather  large  losses - -about  $8  mi l l ion  for

r i ce ,  $10  mi l l ion  for  sorghum,  $25  mi l l ion  for  wheat ,  $32  mi l l ion  for  cot ton ,

and $55  mi l l ion  for  corn . One can thus  target  agr icul tural  po l i cy  as  a  key

determinant  o f  the  po l i t i ca l -economic  condi t ions  a f fec t ing  environmental

r e g u l a t i o n  i n  a g r i c u l t u r e ,  i n  p a r t i c u l a r , the entrenchment of farmers’

o p p o s i t i o n  t o  t h i s  t y p e  o f  i n t e r v e n t i o n .

T h e  t h i r d  p o i n t  o f  i n t e r e s t  i s  t h a t ,  f o r  s e v e r a l  c r o p s  ( c o t t o n ,  r i c e ,  a n d

sorghum), regulat ion  wi l l  have  no  net  market  e f fec t  at  target  pr ices  not  much

g r e a t e r  t h a n  t h o s e  c u r r e n t l y  i n  e f f e c t .  F o r  c o t t o n ,  t h e  z e r o - i m p a c t  t a r g e t

pr ice  i s  on ly  37  cents  per  pound (about  45  percent )  h igher  than the  current

target  pr ice ;  for  sorghum, i t  i s  on ly  $1 .32  per  bushel  (about  45  percent )

h igher ;  and  for  r i ce ,  on ly  $2 .48  per  hundredweight  (about  20  percent )  h igher .

One  can  see  that  the  net  market  e f fec t  o f  regulat ion  i s  both  lower  and

dec l ines  more  rapid ly  as  supply  becomes  more  e last i c .  For  example ,  corn ,

c o t t o n , and r i ce  have  roughly  the  same e last i c i t ies  o f  demand ( .4  to  .5 ) ,

whi le  r i ce  has  a  supply  e last i c i ty  near ly  twice  that  o f  cot ton  which  has  a

h i g h e r  s u p p l y  e l a s t i c i t y  o f  n e a r l y  t w i c e  t h a t  o f  c o r n .  C o r r e s p o n d i n g l y ,  t h e

proport ional  increase  in  the  target  pr i ce  o f  r i ce  required  to  produce  a  zero

net  market  impact  f rom the  ban i s  on ly  about  one-hal f  that  required  for  cot ton

and only  about  one-s ixth  that  required  for  corn . Finally, sorghum and wheat

have roughly the same demand elasticities, whi le  sorghum has  an  e last i c i ty  o f

supply  over  twice  that  o f  wheat  and  requires  on ly  one- th ird  o f  the



29

proport ional  increase  in  target  pr i ce  to  reach  a  zero  net  market  impact .  The

impact  o f  demand e last i c i ty  i s  l ess  s tra ight forward  s ince  a  h igh  e last i c i ty  o f

demand reduces both the net market effect and the rate of  decline with respect

t o  t h e  t a r g e t  p r i c e . For example,  wheat has the same elasticity of  supply as

corn but an elasticity of  demand about twice as large. The net market impact

o f  regulat ion  on  wheat  i s ,  correspondingly , o n l y  o n e - h a l f  o f  t h a t  f o r  c o r n  a t

current  target  pr ices ; the  proport ionate  increase  in  target  pr i ce  required  to

attain a zero net market impact for wheat is,  nevertheless,  higher than that

f o r  c o r n .

The implication of these results is that environmental regulation becomes

more  at tract ive  as  government  subs id izat ion  o f  agr icul ture  grows ,  espec ia l ly

in  markets  where  supply  i s  less  ine last i c . This  i s  part i cular ly  important  for

crops such as cotton and rice which are among the largest users of  inputs

implicated in many environmental and resource problems (e.g. ,  water and pesti-

c i d e s ) ;  f o r  t h e s e  c r o p s , r e l a t i v e l y  s m a l l  i n c r e a s e s  i n  s u b s i d i e s  s e r v e  t o

eradicate market losses from environmental regulation.

Final ly ,  i t  i s  ev ident  that  t reat ing  markets  with  pr ice  supports  as  i f

they  are  in  compet i t ive  equi l ibr ium leads  to  s igni f i cant  overest imat ion  o f  the

net  economic  costs  o f  the  pest i c ide  ban. I t  i s  i n s t r u c t i v e  t o  n o t e  t h a t  t h e

welfare effects estimated using the true inverse supply curve under a

competitive equilibrum assumption (the “textbook model”)  and those estimated

using the inverse supply curve estimated under the assumption of competitive

equi l ibr ium as  descr ibed  in  Sect ion  I I  ( the  “est imated  model ” )  are  essent ia l ly

ident ica l ,  so  that  e i ther  model  can  be  sa id  to  g ive  an  accurate  descr ipt ion  o f

the  wel fare  e f fec ts  o f  regulat ion  in  compet i t ive  equi l ibr ium. In  every  case

net market losses  f rom regulat ion  in  compet i t ive  equi l ibr ium are  substant ia l ly



higher  than net  market  losses  at  current  target  pr i ce  leve ls - -about  10  percent

higher for corn and wheat, 20 percent higher for sorghum, over 30 percent

higher  for  cot ton  and a lmost  50  percent  h igher  for  r i ce  in  the  textbook  model

and 6  percent  h igher  for  corn ,  10  percent  h igher  for  wheat ,  c lose  to  20

percent higher for sorghum and cotton, and about  33  percent  h igher  for  r i ce  in

the estimated model. T h e  s i z e  o f  t h e  b i a s  c l e a r l y  i n c r e a s e s  a s  t h e  e l a s t i c i t y

o f  supply  increases  s ince  i t  i s  smal l  for  the  most  ine last i c  crops  ( corn  and

wheat ) ,  larger  for  the  less  ine last i c  ( sorghum and cot ton) ,  and  largest  for

t h e  l e a s t  i n e l a s t i c  ( r i c e ) . A larger elasticity of  demand appears to have

contradic tory  e f fec ts  on  the  s ize  o f  the  b ias  s ince  sorghum has  more  e last i c

supply and demand for cotton yet a higher elasticity of  demand than corn and

s l i g h t l y  h i g h e r  b i a s .

These results imply that the use of  a competitive equilibrium framework

may introduce  ser ious  errors  into  regulatory  wel fare  analyses ,  errors  which

m a y  w e l l  b e  s u f f i c i e n t l y  s e r i o u s  t o  b r i n g  a b o u t  s i g n i f i c a n t  a l t e r a t i o n s  i n

a

regulatory  po l i cy . Producers  whose  supply  i s  l ess  ine last i c  are  o f  part i cu lar

concern  in  th is  regard . Thus ,  these  errors  were  re lat ive ly  smal l  for  corn  and

wheat ,  c rops  whose  suppl ies  are  rather  ine last i c ,  and  qui te  large - -on  the

order  o f  one- th ird  to  one-hal f  o f  the  t rue  net  market  impacts - - for  more

e last i c  crops  such  as  cot ton  and r i ce .

This  analys is  has  some interest ing  impl icat ions  for  pest i c ide  regulat ion

i n  p a r t i c u l a r . Crops such as cotton and rice number among the largest users

o f  pest i c ides  and ,  hence ,  among the  crops  most  a f fec ted  by  pest i c ide

regulat ion .  The  analys is  suggests  that  the  regulatory  wel fare  analyses

performed up until  the present have overstated the net market impact of

p e s t i c i d e regulat ion  by  a  s igni f i cant  margin  (e .g . ,  30  percent  for  cot ton  and

30



31

50 percent for rice)  and hence that the EPA should be regulating many

pest i c ides  much more  s tr ingent ly  than has  been i ts  pract i ce .

I I I . Conclusion

Government regulation has become sufficiently pervasive that new

regulat ions  are  impinging  on  preex is t ing  po l i c ies  to  an  increas ing  extent .

Evaluat ions  o f  the  market  e f fec ts  o f  newer  regulat ions  must ,  there fore ,  take

account  o f  these  pr ior  regulat ions . This paper has developed a framework for

analyz ing  the  market  wel fare  e f fec ts  o f  regulat ion  for  the  case  o f  a  pre -

existing regime of revenue-support programs. T o  f a c i l i t a t e  t h e  a n a l y s i s ,

several simplifications were made. First, many revenue-support programs have

spec i f i c  secondary  features  which  were  ignored ,  for  example ,  the  set -as ide

requirements  o f  agr icul tural  pr ice -support  programs. Second, regulation may

inf luence  pr ior  po l i c ies  so  that  the ir  t rue  impact  on  the  market  i s  dynamic .

For example, environmental regulation in agriculture may increase production

costs  and thereby  induce  increases  in  target  pr i ces  s ince  the  lat ter  are

pegged  to  costs . The  f ramework  deve loped  here  t reated  po l i c ies  in  a  s tat i c

Cournot-Nash way; a more complete analysis would address these feedback

e f f e c t s . Nevertheless , the  presence  o f  these  pr ior  po l i c ies  was  shown to

c a u s e  s t r i k i n g  a l t e r a t i o n s  i n  t h e  w e l f a r e  e f f e c t s  o f  n e w  r e g u l a t i o n s ;  i n

addi t ion ,  these  changes  were  s igni f i cant  enough both  qual i tat ive ly  and

q u a n t i t a t i v e l y  t o  i n d i c a t e  t h a t  i g n o r i n g  p r i o r  p o l i c i e s  i n t r o d u c e s  s e r i o u s

dis tort ions  into  regulatory  wel fare  analyses .

The  theoret i ca l  port ion  o f  the  paper  showed f i rs t  that  the  d is tr ibut ion  o f

the  wel fare  e f fec ts  o f  regulat ion  under  revenue  supports  tends  to  be  oppos i te

o f  that  under  compet i t ive  equi l ibr ium: Under revenue supports,  producers tend



to lose and consumers tend to gain whereas,  under competitive equilibrium,

consumers always lose and producers may gain, e s p e c i a l l y  i n  i n d u s t r i e s  f a c i n g

inelastic demand as revenue-supported industries tend to be. Second, under

revenue supports,  regulation may have no net effect on market welfare and may

even resul t  in  ga ins  in  soc ia l  wel fare . Market welfare losses from regulation

is shown to be smaller with higher revenue support,  more elastic supply and

average revenue, and less  s tr ingent  regulat ion . Third ,  t reat ing  markets  with

revenue supports as if  they were in competitive equilibrium produces biased

est imates  o f  the  wel fare  e f fec ts  o f  new regulat ion : In  the  pr i ce  support

case,  the costs to consumers and producers are underestimated; but the market

wel fare  e f fec t  i s  overest imated ,  making  regulat ion  seem less  des irable  than i t

a c t u a l l y  i s .

The framework was then applied to the case of  regulations affecting the

five most important agricultural commodities with effective support programs:

corn ,  cot ton ,  r i ce ,  sorghum,  and wheat . The savings  in  U.  S .  Treasury  costs

turned  out  to  be  rather  large  re lat ive  to  consumers ’  and  producers ’  l osses .

Pr ice  supports  were  shown to  have  large  e f fec ts  on  the  d is tr ibut ion  o f  costs

in  the  major i ty  o f  cases  turning  s igni f i cant  ga ins  for  producers  into  s izable

losses  and  s izable  losses  to  consumers  into  not i ceable  ga ins .  For  the

m a j o r i t y  o f  c r o p s , the target price at which regulation had zero market

welfare impact turned out to be not too much higher than the levels currently

i n  e f f e c t . Finally,  the use of a competitive equilibrium framework was shown

to  introduce  s igni f i cant  b iases  into  est imates  o f  the  market  wel fare  e f fec ts

o f  r e g u l a t i o n : for some crops, the upward bias was on the order of  one-third

to  one-hal f  o f  the  actual  market  wel fare  e f fec t .

I t  should  be  noted  that  th is  analys is  was  conducted  f rom the  po int  o f  v iew

of  economic  e f f i c iency  and  that  these  resul ts  were  der ived  on  the  bas is  o f
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e f f i c i e n c y  c o n s i d e r a t i o n s  a l o n e .  W h i l e  i m p o r t a n t ,  e f f i c i e n c y  i s  n o t  t h e  o n l y

f a c t o r  a f f e c t i n g  r e g u l a t o r y  d e c i s i o n s ;  f o r  e x a m p l e ,  t h e  r e d i s t r i b u t i o n  o f

income inherent in revenue-support programs may have some explicit  social

ut i l i ty  or  may ar ise  f rom rent -seeking  behavior  or  o ther  po l i t i ca l  factors .

The impact of  regulation in revenue-supported industries on equity and

pol i t i ca l  economic  cons iderat ions  i s  thus  a lso  an  area  o f  cons iderable

interest  and  deserves  further  invest igat ion .



APPENDIX A

This  Appendix  prov ides  a lgebra ic  der ivat ions  o f  the  impacts  o f  var ious

f a c t o r s  o n  t h e  n e t  e c o n o m i c  c o s t  o f  r e g u l a t i o n .  I n  t h e  g e n e r a l  c a s e ,  t h e

equilibrium market prices before and after regulation are determined by the

r e l a t i o n :

(A1)

Consumers’ surplus  be fore  and a f ter  regulat ion  i s :

(A2)

so  that  the  e f fec t  o f  regulat ion  on  consumers  i s :

(A3) 

Producers ’  surplus  be fore  and a f ter  regulat ion  i s :

(A4)

s o  t h a t  t h e  e f f e c t  o f  r e g u l a t i o n  o n  p r o d u c e r s  i s :

(A5) 
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F i n a l l y ,  t h e  e f f e c t  o f  r e g u l a t i o n  o n  t o t a l  w e l f a r e , that  i s ,  the  net  economic

c o s t  o f  r e g u l a t i o n , is the sum of  (A3) and (A5):

(A6)

To explore the impact of  a general increase in government revenue support

on  the  net  market  e f fec t ,  rewri te  the  average  revenue  curve  as  an  increas ing

funct ion  o f  Q  and a  po l i cy  sh i f ter  z ,  AR(Q,  z ) ,  where  larger  va lues  o f  z

represent  increases  in  government  support .  From (A6) ,  i t  i s  ev ident  that :

(A7) 

For  the  case  o f  a  para l le l  sh i f t  in  the  average  revenue  curve ,  aAE?/aQ  =  k

for  a l l  Q ;  th is  can  be  rewri t ten  us ing  (A1)  as :

(A8)

where the ratio of  demand price to market price;  and

e(Q$ r e p r e s e n t s  t h e  e l a s t i c i t y  o f  e x c e s s  s u p p l y  a t  Qi, S,(Q,) -

AR(Qi). Obviously, aAw/aZ -C < 0 only when e(Q,)/e(Q,) > (1 -

To  explore  the  impact  o f  changes  in  regulatory  s tr ingency  on  the  net

m a r k e t  e f f e c t ,  l e t  S,(Q) - S,(Q) =  T(Q, t) w h e r e  t  i s  a  p a r a m e t e r  w h i c h

i n c r e a s e s  t h e  s i z e  o f  t h e  s h i f t ,  i . e . ,  aT/(at) >  0 .  I n c r e a s e d

s t r i n g e n c y  w i l l  b e  t a k e n  t o  m e a n  a  l a r g e r  r e g u l a t o r y  s h i f t ,  i . e . ,  a n  i n c r e a s e

i n  t .  U s i n g  ( A 6 )  a n d  ( A 1 ) ,  i t  i s  s t r a i g h t f o r w a r d  t o  s h o w  t h a t :
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(A9)

U n l e s s  e(Q2> i s  r e l a t i v e l y  l a r g e  o r  I, 3T(Q, t)/(at)  dQ i s  q u i t e

s m a l l ,  aAN/ < 0 .

To  der ive  the  impact  o f  an  increase  in  the  e last i c i ty  o f  demand,  le t

aAR/(az)  $. 0 as Q’s Q1 so that (A7) becomes:

(A10)

S i m i l a r l y ,  t h e  e f f e c t  o f  a n  i n c r e a s e  i n  t h e  e l a s t i c i t y  o f  s u p p l y  c a n  b e

der ived  by  rewri t ing  Si as  a  funct ion  o f  a  sh i f ter  n  such  that

I t  f o l l o w s  t h a t

(A11)

which  i s  pos i t ive  whenever  aT/(an) =  0 ,  as  one  would  expect  to  be  the  case .
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A P P E N D I X  B

This  Appendix  der ives  the  spec i f i cat ion  b iases  introduced  into  wel fare

estimates by the application of  a competitive equilibrium model to a market

with a target price program. Output before and after regulation is determined

by  the  re lat ion :

(B1) PT = si(Qi)

while market price is determined by:

(B2) Pi = D(Qi).

S ince  demand is  not  a f fec ted  by  target  pr i ces ,  i t  wi l l  be  assumed that  the

true inverse demand curve D(Q) is used. The estimated inverse supply curve,

+a,,

e
wi l l  be  formed by  shi f t ing  the  true  curve ,  S (Q), downward1

s u f f i c i e n t l y  t o  i n t e r s e c t  t h e  i n v e r s e  d e m a n d  c u r v e  a t  (P,, Ql). R e p r e s e n t

this  sh i f t  by  an  arb i trary  funct ion  R(Q)  >  0  so  that :

(B3) i,(Q) = S,(Q) - R(Q).

Consider  f i rs t  the  est imate  o f  the  loss  in  consumers ’  surplus  generated  by

the standard model. L e t t i n g  s^2(Q),  a2, and P*2 denote  postregulat ion

i n v e r s e  s u p p l y ,  p r e d i c t e d  o u t p u t ,  a n d  p r e d i c t e d  p r i c e ,  r e s p e c t i v e l y ,  i t  i s

straightforward to show that the estimated change in consumers’  surplus,

ACS,  i s  re lated  to  the  true  change  in  consumers ’  surplus  by

(B4) 
a Q2

A& = Acs + (p, + p2) Q, + J [D(Q)  - p21 dQ.
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Since D(Q) > P2 for Q < Q2, it is evident that ACS > ACS, that

is, that the standard method underestimates consumer losses from new

regulation.

It is similarly straightforward to show that the estimated change in

producers’ surplus is related to the actual change by

(B5 ) QS = QS + J IP* - S,(Q)] dQ + (P, ; P,) Q,

Q2

Ql
+ I

42

IPT - Pl - R(Q)) dQ.

It is obvious that P2 > S,(Q) for Q < Qz and that P2 > Pl so

that the second two terms on the right-hand side of (B5) are both positive.

The final term represents an additional adjustment for the nature of the shift

from the true supply curve to the estimated curve. If the shift is parallel,

R(Q) = PT - Pl for all Q and the final term is zero. Insofar as the shift

is more (less) than parallel, the final term is negative (positive). In

general, one would expect this term to be small relative to the other two.

Thus, one can conclude that the standard method tends to underestimate

producer losses from new regulation even though it remains possible that the

standard method will overestimate the cost of new regulation to producers.

Finally, using the standard relation, AN = APS + ACS, one obtains

( B 6 ) $' = A1'J + f [D(Q) - S,(Q)] dQ - j- R(Q) dQ-
Q2 01

Q2 Qz



Since D(Q) < S,(Q) in the relevant range and R(Q) > 0 everywhere,  the

second and th ird  terms on  the  r ight -hand s ide  are  both  negat ive .  Thus ,

*I!?< Aw, and the standard method overestimates the net economic cost of

secondary regulation.
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FOOTNOTES

p a p e r  w a s  w r i t t e n  b y  E r i k  L i c h t e n b e r  a n d  D a v i d  Z i l b e r m a n .

Although the  in format ion  descr ibed  in  th is  art i c le  has  beeen  funded

revenue and demand curves. T h i s  a r e a  m a y  r e f l e c t  t h e  s o c i a l  b e n e f i t s  o f

red is tr ibut ing  income to  producers  or  may equal ly  be  the  resul t  o f  producers ’

rent -seeking  behavior . This  analys is  fo l lows  tradi t ional  wel fare  theory  which

emphasizes e f f i c i e n c y  c o n s i d e r a t i o n s  a n d  w i l l ,  t h u s ,  e x c l u d e  a n y  e x p l i c i t

eva luat ion o f  t h e s e  f a c t o r s .

analysis presented in this paper is based on three major

s i m p l i f i c a t i o n s  o f  t h e  a c t u a l  t a r g e t  p r i c e  p r o g r a m .  F i r s t ,  f a r m e r s  r e c e i v e

def i c iency  payments  based  not  on  actual  y ie lds  but  on  a  percentage  o f  h is tor i c

average  y ie lds  so  that  the  e f fec t ive  target  pr i ce  d i f fers  f rom the  nominal

t a r g e t  p r i c e .  I n c o r p o r a t i n g  t h i s  f e a t u r e  i n v o l v e s  s o m e  a d d i t i o n a l

c o m p u t a t i o n s  b u t  a l t e r s  n o t h i n g  e s s e n t i a l  i n  t h e  a n a l y s i s .  S e c o n d ,  t o  q u a l i f y

for  de f i c iency  payments ,  farmers  must  remove  ( set  as ide )  certa in  proport ions

o f  the ir  land  f rom product ive  use .  These  set -as ides  a l ter  input  use  and ,

hence ,  the  shape  o f  the  supply  curve .  F inal ly ,  target  pr i ces  are  based  on  a

moving  average  o f  product ion  costs .  Any regulat ion  which  increases  costs

wi l l ,  thus ,  increase  target  pr ices  in  several  subsequent  years  so  that  a

complete  analys is  o f  i t s  market  wel fare  impacts  wi l l  necessar i ly  be  dynamic .

Incorporat ion  o f  these  aspects  i s  beyond  the  scope  o f  th is  paper  and  wi l l  be

addressed in further work.

wholly or in part by the U. S. Environmental Protection Agency under

assistance agreement CR811200-02 to the Western Consortium for the Health

Profess ions , it  has not been subjected to the Agency’s required peer and

administrat ive  rev iew and,  there fore , does  not  necessar i ly  re f lec t  the  v iews

of the Agency; thus ,  no  o f f i c ia l  endorsement  should  be  in ferred .

2No welfare connotations will  be attached to the area between the average
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C . HETEROGENEOUS PRODUCTION AND THE POLITICAL
ECONOMY OF REGULATION

E c o n o m i c s  h a s  b e e n  p l a y i n g  a n  i n c r e a s i n g l y  p r o m i n e n t  r o l e  i n

t h e  r e g u l a t o r y  p r o c e s s  a s  a  m e a n s  o f  e v a l u a t i n g  t h e  i m p a c t s  o f

a l t e r n a t i v e  p o l i c y  m e a s u r e s .  T h e  s t a n d a r d  p r o c e d u r e s  f o r  m a k i n g

t h e s e  e c o n o m i c  e v a l u a t i o n s  a r e  t h o s e  o f  t h e  N e w  W e l f a r e  E c o n o m i c s

b a s e d  o n  t h e  c o m p e n s a t i o n  p r i n c i p l e  a n d  e m p l o y i n g  a g g r e g a t e

s u p p l y  a n d  d e m a n d  r e l a t i o n s .  T h e y  f o c u s  c h i e f l y  o n  o v e r a l l

e c o n o m i c  e f f i c i e n c y  a n d  o n  i n t e r s e c t o r a l  r e d i s t r i b u t i o n s , t h a t

i s ,  r e d i s t r i b u t i o n s  b e t w e e n  p r o d u c e r s  a n d  c o n s u m e r s  i n  t h e

a g g r e g a t e .

T h e  i m p l i c i t  a s s u m p t i o n  o f  t h i s  a p p r o a c h  i s  t h a t  i n d u s t r i e s

a r e  h o m o g e n e o u s  ( o r  v e r y  n e a r l y  s o ) ,  s o  t h a t  i n t r a i n d u s t r y

r e d i s t r i b u t i o n s  a r e  n e g l i g i b l e .  B u t  i n  r e a l i t y ,  t h e  f i r m s  i n  a n

i n d u s t r y  m a y  d i f f e r  c o n s i d e r a b l y :  f i r m s  m a y  d i f f e r  i n  t h e

v i n t a g e s  o f  c a p i t a l  t h e y  e m p l o y  a n d  t h u s  i n  t e c h n o l o g y ;  t h e r e  m a y

b e  p r o n o u n c e d  r e g i o n a l  d i f f e r e n c e s  i n  r e s o u r c e  e n d o w m e n t s  a n d

h e n c e  p r o d u c t i v i t y ;  e t c .  T h u s  t h e  e f f e c t s  o f  r e g u l a t i o n  m a y  v e r y

s u b s t a n t i a l l y  a c r o s s  c l a s s e s  o f  f i r m s ,  c o n c e i v a b l y  e n o u g h  s o  t h a t

t h e  i n t r a i n d u s t r y  e f f e c t s  c o u l d  b e  m o r e  m a r k e d  t h a n  t h e

i n t e r s e c t o r a l  o n e s .

T h e s e  i n t r a i n d u s t r y  e f f e c t s  a r e  e s p e c i a l l y  i m p o r t a n t  b e c a u s e

o f  t h e i r  p o l i t i c a l - e c o n o m i c  r a m i f i c a t i o n s .  A s  t h e  r e c e n t

l i t e r a t u r e  o n  t h i s  s u b j e c t  ( S t i g l e r  ( 1 9 7 1 ) , P e l t z m a n  ( 1 9 7 6 ) )  h a s

p o i n t e d  o u t ,  t h e  a c t u a l  s h a p e  a s s u m e d  b y  r e g u l a t o r y  p r o g r a m s

d e p e n d s  l a r g e l y  o n  t h e  r e l a t i v e  s t r e n g t h s  o f  t h e  c o a l i t i o n s

s u p p o r t i n g  a n d  o p p o s i n g  v a r i o u s  f o r m s  o f  r e g u l a t i o n ; t h e s e
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c o a l i t i o n s , i n  t u r n , a r e  f o r m e d  l a r g e l y  o n  t h e  b a s i s  o f  w h o  g a i n s

a n d  w h o  l o s e s  f r o m  p r o s p e c t i v e  r e g u l a t o r y  m e a s u r e s .  F o r  t h i s

r e a s o n ,  i n f o r m a t i o n  a b o u t  t h e  s i z e s  o f  t h e  g a i n s  a n d  l o s s e s

s u s t a i n e d  u n d e r  a l t e r n a t i v e  r e g u l a t o r y  o p t i o n s  b y  t h e  c h i e f

s u b g r o u p s  o f  g a i n e r s  a n d  l o s e r s  i s  v e r y  m u c h  i n  d e m a n d  a m o n g

t h o s e  i n  t h e  l e g i s l a t i v e  a n d  e x e c u t i v e  b r a n c h e s  c h a r g e d  w i t h

s e t t i n g  r e g u l a t o r y  p o l i c y .  F o r  e x a m p l e ,  t h e  c h o i c e  o f  a

r e g u l a t o r y  p r o g r a m  m a y  h i n g e  o n h o w  t h e  a v a i l a b l e  a l t e r n a t i v e s

a f f e c t  s m a l l e r  v e r s u s  l a r g e r  f i r m s o r  h o w  t h e y  a f f e c t  p r o d u c e r s

i n  d i f f e r e n t  r e g i o n s , w h i l e  i m p a c t s  o n  c o n s u m e r s  m a y  b e  o f  l i t t l e

o r  n o  c o n c e r n . T h e  i n f o r m a t i o n  o n  t h e  i n t e r s e c t o r a l  e f f e c t s  o f

r e g u l a t i o n  p r o v i d e d  b y  t h e  s t a n d a r d  a g g r e g a t e  w e l f a r e  f r a m e w o r k

t h u s  t e n d s  t o  b e  i n a d e q u a t e  f o r  a c t u a l  r e g u l a t o r y  p u r p o s e s .

I t  i s  i m p o r t a n t  t o  r e a l i z e  a l s o  t h a t  b o t h  t h e  i n t r a i n d u s t r y

a n d  i n t e r s e c t o r a l  e f f e c t s  o f  r e g u l a t i o n  m a y  b e  i n f l u e n c e d  t o  a

c o n s i d e r a b l e  e x t e n t  b y  o t h e r f a c t o r s  o p e r a t i n g  o n  t h e  m a r k e t s

a f f e c t e d  b y  p r o p o s e d  r e g u l a t i o n s , f o r  e x a m p l e , t r a d e  c o n d i t i o n s

o r  p r e v i o u s l y  i m p o s e d  p o l i c i e s . T h e  i n f l u e n c e  o f  s u c h  f a c t o r s

m a y  b e  s u f f i c i e n t l y  g r e a t  t o  a l t e r  q u a l i t a t i v e l y  t h e  p o l i t i c a l -

e c o n o m i c r a m i f i c a t i o n s  o f p r o p o s e d r e g u l a t o r y m e a s u r e s . F o r

e x a m p l e , r e g u l a t i o n s w h i c h  p r o d u c e r s f a v o r  w h e n  t h e  d o l l a r  i s

w e a k  m a y  b e c o m e  t o t a l l y  u n a c c e p t a b l e  t o  t h e m  a s  t r a d e  c o n d i t i o n s

w o r s e n . F r o m  a  r e g u l a t o r y  p o i n t  o f  v i e w ,  t h e n ,  i t  i s  c r u c i a l  t o

i n c o r p o r a t e  t h e  o v e r a l l  e c o n o m i c  e n v i r o n m e n t  i n t o  t h e  f r a m e w o r k

u s e d  t o  a s s e s s  t h e  w e l f a r e  i m p a c t s  o f  r e g u l a t o r y  a l t e r n a t i v e s .

T h i s p a p e r e x p l o r e s t h e i m p l i c a t i o n s o f p r o d u c e r

h e t e r o g e n e i t y a n d o f s h i f t i n g e c o n o m i c e n v i r o n m e n t s
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( s p e c i f i c a l l y , t r a d e  c o n d i t i o n s  a n d  s o m e  c o m m o n  f o r m s  o f  p r i o r

r e g u l a t i o n s )  o n  t h e  p o l i t i c a l  e c o n o m y  o f  r e g u l a t i o n .  T h e  i n i t i a l

s e c t i o n s t r e a t t h e s e i s s u e s b r i e f l y  u s i n g  a  s i m p l e  a n a l y t i c

f r a m e w o r k . T h e  m a j o r  p a r t  o f  t h e  p a p e r  i s  t h e n  d e v o t e d  t o  a n

e m p i r i c a l e x a m p l e  o f r e g u l a t i o n a f f e c t i n g t h e  U . S . c o t t o n

i n d u s t r y . T o  p e r m i t  e a s i e r  a s s e s s m e n t  o f r e g u l a t o r y  w e l f a r e

e f f e c t s , w e  d e v e l o p  t w o  n e w  m e a s u r e s ,  t h e  s u p p l y a n d w e l f a r e

c r o s s - e l a s t i c i t i e s  o f r e g u l a t o r y r e s p o n s e , w h i c h we u s e  t o

c o m p a r e t h e i n t e r s e c t o r a l a n d i n t r a i n d u s t r y e f f e c t s  o f

r e g u l a t i o n s  i m p o s e d  o n  d i f f e r e n t  c o t t o n - p r o d u c i n g  r e g i o n s  u n d e r

a l t e r n a t i v e  e x c h a n g e  r a t e  s c e n a r i o s .

I n t r a i n d u s t r y  E f f e c t s  o f  R e g u l a t i o n

F o r  s i m p l i c i t y , c o n s i d e r  t h e  c a s e  ( d e p i c t e d  i n  F i g u r e  1 )  o f

a  g o o d  p r o d u c e d  b y  a n  i n d u s t r y  c o n t a i n i n g  t w o  c l a s s e s  o f  f i r m s .

C l a s s  1  f i r m s , t h e  l o w e r  c o s t  f i r m s , w i l l  p r o d u c e  p o s i t i v e  o u t p u t

w h e n e v e r  t h e  p r i c e  i s  a t  l e a s t  Pl; t h e i r  s u p p l y  c u r v e  i s  d e p i c t e d

b y  S1- C l a s s  2  f i r m s ,  t h e  h i g h  c o s t  f i r m s ,  w i l l  p r o d u c e  o n l y

w h e n  t h e  p r i c e  i s  a t  l e a s t  P2> Pl; t h e i r  s u p p l y  i s  S2. A g g r e g a t e

s u p p l y  i s  s i m p l y  t h e  s u m  o f  t h e  s u p p l i e s  o f  t h e  t w o  c l a s s e s  o f

f i r m s ;  i t  t h u s  c o n s i s t s  o f  S1 f o r  p r i c e s  P12P < P2 a n d  Sl+S2 f o r

p r i c e s  P  1P2, i . e . ,  i t  i s  t h e  e n v e l o p e  o f  t h e  s u p p l y  c u r v e s

sl a n d  Sl+S 2 s h o w n  i n  F i g u r e  1 .

S u p p o s e  t h a t  a  r e g u l a t i o n  i s i m p o s e d w h i c h  i n c r e a s e s  t h e

p r o d u c t i o n  c o s t s  o f  C l a s s  1  f i r m s , i n c r e a s i n g  t h e  m i n i m u m  s u p p l y

p r i c e  t o  Pl' a n d  s h i f t i n g  s u p p l y  t o b u t  w h i c h  h a s  n o  e f f e c t

o n  C l a s s  2  f i r m s .  A g g r e g a t e  s u p p l y  w i l l  d e c r e a s e  t o  Sl' f o r

p r i c e s  Pl' IP< P2 a n d  Sl'+S2 f o r  p r i c e s  PL P2. I f  d e m a n d  i s

45



QE l The output of Class 1 firms will decrease from Ql to

Ql a n d  t h e  o u t p u t  o f  C l a s s  2  f i r m s  w i l l  r e m a i n  c o n s t a n t .11'1

B e c a u s e  o f  t h e  i n c r e a s e i n  c o s t s  o f  p r o d u c t i o n , C l a s s  1  f i r m s

w i l l  s u f f e r  a  l o s s  o f  i n c o m e  e q u a l  t o  t h e  a r e a  r + s + t + u + v ;  C l a s s  2

f i r m s  a n d  c o n s u m e r s ,  t h o u g h ,  w i l l  b e  u n a f f e c t e d  b y  t h e

r e g u l a t i o n .

p e r f e c t l y  e l a s t i c  a t  PE, a g g r e g a t e  o u t p u t  w i l l  d e c l i n e  f r o m  Q, t o
I I t I

T h e  p o l i t i c a l  e c o n o m i c  i m p l i c a t i o n s  o f  r e g u l a t i o n  i n  t h i s

s i t u a t i o n a r e t h o s e a c c o u n t e d  f o r  i n  t h e  s t a n d a r d  a g g r e g a t e

w e l f a r e a n a l y s i s , s i n c e t h e  d i s t r i b u t i o n  o f  g a i n s  a n d  l o s s e s

( a n d ,  t h e r e f o r e ,  t h e  d i s t r i b u t i o n  b e t w e e n  s u p p o r t e r s  a n d

o p p o n e n t s  o f  r e g u l a t i o n s )  w i l l  f a l l  a l o n g  t h e  t r a d i t i o n a l  l i n e s

o f  p r o d u c e r s  v e r s u s c o n s u m e r s . P r o d u c e r s  a f f e c t e d  d i r e c t l y  b y

t h e  r e g u l a t i o n  ( C l a s s  1  f i r m s )  s u f f e r  u n a m b i g u o u s  l o s s e s  a n d  w i l l

t h u s  t e n d  t o  o p p o s e  r e g u l a t i o n .  C o n s u m e r s '  i n c o m e  i s  u n t o u c h e d ;

a s  l o n g  a s  r e g u l a t i o n  b e n e f i t s  c o n s u m e r s  b y  i m p r o v i n g

e n v i r o n m e n t a l  q u a l i t y ,  t r a n s p o r t a t i o n  s a f e t y ,  p r o d u c t  q u a l i t y

e t c .  t h e y  w i l l  t e n d  t o  s u p p o r t  r e g u l a t i o n .  C l a s s  2  f i r m s

e x p e r i e n c e  n o  i n c o m e  c h a n g e s ;  h o w e v e r , t h e y  m i g h t  b e  e x p e c t e d  t o

o p p o s e  r e g u l a t i o n  b e c a u s e  o f  t h e  t h r e a t  t h a t  f u t u r e  r e g u l a t i o n

m a y  p o s e  t o  t h e m .

I f ,  o n  t h e  o t h e r  h a n d ,  d e m a n d  i s  d o w n w a r d  s l o p i n g  ( l i k e  t h e

c u r v e  D  i n  F i g u r e  1 ) ,  t h e  r e g u l a t i o n  w i l l  h a v e  p r i c e  e f f e c t s  a s

w e l l  a s  t h i s  c o s t  e f f e c t .  I m p o s i t i o n  o f  t h e  r e g u l a t i o n  w i l l

c a u s e t h e  e q u i l i b r i u m  p r i c e  r i s e  f r o m  PE t o  PE'. A g g r e g a t e

o u t p u t  w i l l  f a l l  f r o m  Q, t o  Q,‘. T h e  o u t p u t  o f  C l a s s  1  f i r m s

w i l l  d e c l i n e  f r o m  Ql t o  Ql'; t h e  o u t p u t  o f  C l a s s  2  f i r m s ,  t h o u g h ,
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w i l l  i n c r e a s e . B e c a u s e  o f  t h e  i n c r e a s e  i n  p r i c e ,  C l a s s  1  f i r m s

w i l l  r e c e i v e  a  g a i n  i n  i n c o m e  e q u a l  t o  t h e  a r e a  j  w h i c h  a t  l e a s t

p a r t i a l l y  o f f s e t s  t h e  c o s t  e f f e c t  r + s + t + u + v . C l a s s  2  f i r m s

e x p e r i e n c e  t h e  p r i c e  e f f e c t  o n l y , r e c e i v i n g  a n  i n c r e a s e  i n  i n c o m e

e q u a l  t o  t h e  a r e a  k + l + m + n + o . C o n s u m e r s ,  m e a n w h i l e ,  l o s e  i n c o m e

e q u a l t o  t h e  a r e a  j + k + l + m + n + o + p + q . W h e n  r e g u l a t i o n  h a s  b o t h

p r i c e  a n d  c o s t  e f f e c t s , t h e  p o l i t i c a l - e c o n o m i c  s i t u a t i o n  s h o u l d

c h a n g e . T h e  o n l y  u n a m b i g u o u s  g a i n e r s  f r o m  r e g u l a t i o n  w i l l  b e

C l a s s  2  f i r m s  w h i c h  g a i n  b o t h  m a r k e t  s h a r e  a n d  i n c o m e  a s  s h o w n  i n

F i g u r e  1 . C l a s s  1  f i r m s  l o s e  o n  t h e  c o s t  s i d e  a n d  g a i n  o n  t h e

p r i c e  s i d e ; t h e  n e t  e f f e c t  o f  r e g u l a t i o n  o n  t h e i r  i n c o m e  c a n n o t

b e  d e t e r m i n e d  a  p r i o r i . T h e  s i t u a t i o n  o f  c o n s u m e r s  i s  s i m i l a r l y

a m b i g u o u s . C o n s u m e r s  l o s e  i n c o m e  e q u a l  t o  t h e  t o t a l  g a i n s  o f  a l l

p r o d u c e r s  p l u s  a  d e a d  w e i g h t  l o s s ;  h o w e v e r ,  t h e y  g a i n  i n  t e r m s  o f

e n h a n c e d  e n v i r o n m e n t a l  q u a l i t y ,  p r o d u c t  q u a l i t y , t r a n s p o r t a t i o n

s a f e t y , e t c . I n  s h o r t , t h e  p r e s e n c e  o f  p r i c e  e f f e c t s  f o r c e s

c o n s u m e r s  t o  c o n f r o n t  a  f a i r l y  d i r e c t  t r a d e o f f  b e t w e e n  m o n e t a r y

i n c o m e  a n d  r e g u l a t o r y  b e n e f i t s  e v a l u a t i o n  i n  t h o s e  t e r m s .

r e g u l a t i o n  a n d  m a y  s u p p o r t  r e g u l a t o r y  a c t i v i t y .  T h e s e  p a t t e r n s

p r o d u c e r s  a f f e c t e d  d i r e c t l y  b y  r e g u l a t i o n  s t a n d  t o  g a i n  f r o m

T h e  p o l i t i c a l - e c o n o m i c i m p l i c a t i o n s o f  t h i s  s c e n a r i o  a r e

r a t h e r  s t r i k i n g . T h e  p r e s e n c e  o f  p r i c e  e f f e c t s  m a k e s  c o n s u m e r s

m o r e  a w a r e  o f  t h e  c o s t s  o f  r e g u l a t i o n  a n d  t h u s  c a n  b e  e x p e c t e d  t o

r e d u c e c o n s u m e r s ' s u p p o r t  f o r  r e g u l a t o r y  a c t i v i t y . P r o d u c e r s

u n a f f e c t e d  d i r e c t l y  b y  r e g u l a t i o n , o n  t h e  o t h e r  h a n d , h a v e  t h e

m o s t  t o g a i n f r o m r e g u l a t i o n a n d s h o u l d number among t h e

s t a u n c h e s t  s u p p o r t e r s  o f  r e g u l a t o r y  a c t i v i t y .  I n  a n y  c a s e ,  e v e n
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o f  r e g u l a t o r y i n c o m e e f f e c t s s u g g e s t t h a t  o n e s h o u l d  o b s e r v e

c o a l i t i o n s  o f s o m e  p r o d u c e r s  a n d  s o m e  c o n s u m e r s  i n  f a v o r  o f

r e g u l a t i o n a n d s o m e  p r o d u c e r s  a n d  s o m e  c o n s u m e r s  o p p o s e d  t o

r e g u l a t i o n . P r o d u c e r s i n  r e g i o n s  n o t  t h r e a t e n e d  b y  r e g u l a t i o n

s h o u l d  b e  e x p e c t e d  t o  w o r k  w i t h  c o n s u m e r s  w h o  p l a c e  a  h i g h  v a l u e

o n  r e g u l a t o r y  b e n e f i t s  t o  p r o m o t e  r e g u l a t i o n ;  p r o d u c e r s  d i r e c t l y

a f f e c t e d  b y  r e g u l a t i o n  s h o u l d  b e  e x p e c t e d  t o  w o r k  w i t h  c o n s u m e r s

w h o  v a l u e  r e g u l a t o r y  b e n e f i t s  m o r e  l i g h t l y  t o  o p p o s e  r e g u l a t i o n .

C l e a r l y , t h e s e t y p e s  o f c o a l i t i o n s a r e  a f a r  c r y  f r o m  t h o s e

d e s c r i b e d  b y  t h e  s t a n d a r d  a g g r e g a t e  w e l f a r e  a p p r o a c h .

T h e  I m p a c t s  o f  P r i o r  R e g u l a t i o n s  a n d  T r a d e  C o n d i t i o n s

I n  m a n y i m p o r t a n t i n s t a n c e s , m a r k e t  c l e a r i n g  i s a f f e c t e d

p r o f o u n d l y  b y  f a c t o r s  e x o g e n o u s  t o  t h e r e g u l a t o r y  p r o c e s s , f o r

e x a m p l e , t r a d e  c o n d i t i o n s , t r a d e - r e l a t e d  p o l i c i e s  a n d  r e g u l a t o r y

p r o g r a m s u n d e r t h e j u r i s d i c t i o n  o f o t h e r a g e n c i e s . T h e

f e a s i b i l i t y  o f  e s t a b l i s h i n g  a n y  p a r t i c u l a r  s e t  o f  r e g u l a t o r y

m e a s u r e s may w e l l d e p e n d c r i t i c a l l y  o n t h i s e x o g e n o u s

e n v i r o n m e n t . Thus it is e s s e n t i a l f o r r e g u l a t o r y w e l f a r e

a n a l y s i s  t o  i n c o r p o r a t e  t h e  e f f e c t s  o f  t h e s e  e x o g e n o u s  f a c t o r s  o n

t h e i n t r a i n d u s t r y a n d i n t e r s e c t o r a l i m p a c t s  o f p r o p o s e d

r e g u l a t o r y  m e a s u r e s .  T h i s  s e c t i o n  e x a m i n e s  t h e  e f f e c t s  o f  t w o

i m p o r t a n t  c l a s s e s  o f  e x o g e n o u s  f a c t o r s :  r e v e n u e  s u p p o r t  p r o g r a m s

a n d  t r a d e  c o n d i t i o n s / t r a d e - r e l a t e d  p o l i c i e s .

R e v e n u e  S u p p o r t  P r o g r a m s

R e v e n u e  s u p p o r t  p r o g r a m s  a r e  o n e  o f  t h e  m o s t  c o m m o n  f o r m s  o f

r e g u l a t i o n  i n  t h e  U . S .   T h e y  a r e  p e r h a p s  b e s t  k n o w n  i n  t h e

c o n t e x t  o f  a g r i c u l t u r e  -  b o t h  p r i c e  s u p p o r t s  f o r  g r a i n s  a n d



m a r k e t i n g  o r d e r s  f o r  f r u i t s , v e g e t a b l e s  a n d  f r e s h  m i l k  f a l l  i n t o

t h i s  c a t e g o r y . T h e y  a r e  n o t ,  h o w e v e r , r e s t r i c t e d  t o  a g r i c u l t u r e :

i m p o r t  q u o t a s , w h i c h  a l s o  b e l o n g  t o  t h i s  c l a s s ,  a p p l y  t o  m a n y

i n d u s t r i e s  a n d  a r e ,  i n  f a c t , b e c o m i n g  i n c r e a s i n g l y  w i d e s p r e a d .

T h e s e  p r o g r a m s  a r e i n t e n d e d  a s  a  m e a n s o f  a u g m e n t i n g  a n d

s t a b i l i z i n g p r o d u c e r s ' i n c o m e s , e s p e c i a l l y  i n m a r k e t s w h e r e

d e m a n d  i s  i n e l a s t i c . T h e y  a c c o m p l i s h  t h e s e  a i m s  b y  i n c r e a s i n g

b o t h  t h e  l e v e l  a n d  t h e  e l a s t i c i t y  o f  d e m a n d . T h e s e  e f f e c t s  a r e

d e p i c t e d  i n  F i g u r e  1  b y  t h e  s h i f t  i n  d e m a n d  f r o m  D  t o  D ' :  D ' >  D

e v e r y w h e r e  a n d  D ' - D  i n c r e a s e s  a s  o u t p u t i n c r e a s e s .
2

T h e  p r e -

r e g u l a t i o n  e q u i l i b r i u m  p r i c e  r i s e s  t o  PEW.  P r e - r e g u l a t i o n

a g g r e g a t e  o u t p u t  i n c r e a s e s  t o  QR"; t h e  p r e - r e g u l a t i o n  o u t p u t s  o f

b o t h  C l a s s  1  a n d  C l a s s  2  f i r m s  i n c r e a s e  a s  w e l l  (Q," >Ql, QR"-Q1">

Q,-Ql)  .

R e g u l a t i o n  a f f e c t i n g  C l a s s 1  f i r m s  i n  t h i s  c a s e  c a u s e s  t h e

e q u i l i b r i u m  p r i c e  t o  r i s e  t o  PR"‘ a n d  a g g r e g a t e  o u t p u t  t o  f a l l

t o  QE"'. P r o d u c t i o n  o f  C l a s s  1  f i r m s  w i l l  f a l l  t o  Ql"' w h i l e

t h e  o u t p u t  o f  C l a s s  2  f i r m s  w i l l  i n c r e a s e . B e c a u s e  d e m a n d  i s

m o r e  e l a s t i c  u n d e r  t h e  r e v e n u e  s u p p o r t  p r o g r a m ,  t h e  p r i c e  e f f e c t s

o f  r e g u l a t i o n  o n b o t h  C l a s s  1  a n d  C l a s s  2  f i r m s  w i l l  t e n d  t o  b e

s m a l l e r  t h a n  b e f o r e  ( a  <  j ,  b + c + d + e <  k+l+m+n+o);3  t h u s ,  b o t h

c l a s s e s  o f  p r o d u c e r s  w i l l  h a v e  l e s s  i n c e n t i v e  t o  s u p p o r t

r e g u l a t i o n . M o r e o v e r , t h e  c o s t  e f f e c t  o f  r e g u l a t i o n  o n  C l a s s  1

firms will rise because of the increase in output:

b + c + d + h + i + k + l + m + r + s + t + u + v  e x c e e d s  r + s + t + u + v  b y  a n  a m o u n t  e q u a l  t o

t h e  a r e a  b + c + d + k + l + m .  T h e  n e t  e f f e c t  o f  t h e  r e v e n u e  s u p p o r t

p r o g r a m ,  t h e n , w i l l  b e  t o  e n t r e n c h  m o r e  f i r m l y  a l l  p r o d u c e r s '

o p p o s i t i o n  t o  r e g u l a t i o n .
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R e v e n u e  s u p p o r t  p r o g r a m s  h a v e  a  t w o f o l d  e f f e c t  o n  c o n s u m e r s '

a t t i t u d e s t o w a r d s r e g u l a t i o n . F i r s t ,  b y r e d u c i n g t h e  p r i c e

e f f e c t  o f  r e g u l a t i o n , t h e s e  p r o g r a m s  r e d u c e  c o n s u m e r s ' i n c o m e

l o s s e s  f r o m  r e g u l a t i o n  a n d  h e n c e  t h e  e f f e c t i v e  c o s t  o f  a n y

r e g u l a t o r y  b e n e f i t s .  S e c o n d ,  r e g u l a t i o n  i n  t h i s  c o n t e x t  w i l l

a c t u a l l y i n c r e a s e c o n s u m e r s ' i n c o m e  t o  a c e r t a i n e x t e n t  b y

r e d u c i n g  t h e  c o s t s  i m p o s e d  o n  c o n s u m e r s  b y  t h e  r e v e n u e  s u p p o r t

p r o g r a m s .  A s  L i c h t e n b e r g  a n d  Z i l b e r m a n  ( 1 9 8 5 )  h a v e  s h o w n ,

r e v e n u e  s u p p o r t  p r o g r a m s  f o r c e  c o n s u m e r s  t o  s p e n d  e i t h e r  d i r e c t l y

o r i n d i r e c t l y  ( e . g . ,  t h r o u g h  t a x  p a y m e n t s )  m o r e  t h a n  t h e i r

w i l l i n g n e s s  t o  p a y  f o r  t h e  g o o d  ( a s  i n d i c a t e d  b y  t h e  d e m a n d  c u r v e

D) R e g u l a t i o n r e d u c e s t h e s e e x c e s s e x p e n d i t u r e s , t h e r e b y

a u g m e n t i n g  c o n s u m e r s ' i n c o m e . I n  F i g u r e  1 ,  f o r  e x a m p l e ,  t h e s e

s a v i n g s  o n e x c e s s p u r c h a s e s  e q u a l  t h e  a r e a  g + w + x ;  l o s s e s  f r o m

r e g u l a t i o n  e q u a l  t h e  a r e a  a + b + c + d + e + f + g ;  a n d  t h u s  t h e  n e t  e f f e c t

o f  r e g u l a t i o n  o n  c o n s u m e r s ' i n c o m e  e q u a l s  w + x - ( a + b + c + d + e + f ) .

I n  s u m , r e v e n u e s u p p o r t  p r o g r a m s w i l l  a t  t h e  v e r y l e a s t

e n h a n c e  c o n s u m e r s '  s u p p o r t  f o r  r e g u l a t i o n  b y  m i t i g a t i n g  a n y

l o s s e s  i n  t h e i r  i n c o m e  i n d u c e d  b y  r e g u l a t i o n . A t  t h e  m a x i m u m ,

t h e y  m a y  e v e n  c r e a t e  a  p o s i t i v e i n d u c e m e n t  f o r  c o n s u m e r s  t o

s u p p o r t r e g u l a t i o n : i f  t h e  r e d u c t i o n s  i n e x c e s s e x p e n d i t u r e s

c a u s e d  b y r e g u l a t i o n a r e  l a r g e  e n o u g h , c o n s u m e r s ' i n c o m e  w i l l

a c t u a l l y  i n c r e a s e  a n d t h e  b e n e f i t s  o f  r e g u l a t i o n  w i l l  a c q u i r e  a

n e g a t i v e  e f f e c t i v e  c o s t . N o r  i s  s u c h  a  s c e n a r i o  u n l i k e l y :  u n d e r

a  p r i c e  p r i c e  s u p p o r t  s c h e m e ,  f o r  e x a m p l e , t h e  r e d u c t i o n s  i n

r e v e n u e s u p p o r t c o s t s c a u s e d  b y r e g u l a t i o n a l w a y s e x c e e d

c o n s u m e r s '  l o s s e s  m o r e  n a r r o w l y  d e f i n e d .  T h u s ,  b y  e x a g g e r a t i n g
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b o t h  c o n s u m e r s '  g a i n s  f r o m  r e g u l a t i o n  a n d  p r o d u c e r s '  l o s s e s ,

r e v e n u e  s u p p o r t  p r o g r a m s  w i l l  t e n d  t o  c r e a t e  a  s h a r p e r

p o l a r i z a t i o n a r o u n d p r o p o s e d r e g u l a t i o n s t h a n c o m p e t i t i v e

e q u i l i b r i u m  w e l f a r e  e f f e c t s  m i g h t  i n d i c a t e .

H o w  t h e s e  f o r c e s  o p e r a t e  c a n  b e  s e e n  p e r h a p s  m o s t  s t r i k i n g l y

i n  t h e  c o n t e x t  o f  e n v i r o n m e n t a l  r e g u l a t i o n  o f  a g r i c u l t u r e .

C u r r e n t  f a r m  p r o g r a m s  c o m b i n e  a  g u a r a n t e e  o f  a  m i n i m u m  p r i c e

( c a l l e d  t h e  t a r g e t  p r i c e )  t o  f a r m e r s  a s  a  m e a n s  o f  r e v e n u e

s u p p o r t  w i t h  r e s t r i c t i o n s  o n  l a n d  u s e ( a c r e a g e  s e t  a s i d e s )  a s  a

m e a n s  o f  s u p p l y  c o n t r o l .  C o m b i n e d ,  t h e s e  t w o  f a c t o r s  g i v e

f a r m e r s  a  p o w e r f u l  i n c e n t i v e t o  i n c r e a s e  o u t p u t  b y  i n c r e a s i n g

t h e i r r e l i a n c e  o n i n p u t s l i k e f e r t i l i z e r s , p e s t i c i d e s a n d

i r r i g a t i o n  - p r e c i s e l y  t h o s e  i n p u t s  w h i c h  h a v e  t h e  m o s t  p r o f o u n d

a d v e r s e  i m p a c t s  o n  e n v i r o n m e n t a l  q u a l i t y  ( Z i l b e r m a n  ( 1 9 8 5 ) ) . One

c a n s e e  t h a t  t h e s e  f a r m  p r o g r a m s  d e l i v e r  a  d o u b l e  w h a m m y  t o

e n v i r o n m e n t a l  q u a l i t y  b y  p r o m i n g  f a r m e r s  t o  p o l l u t e  m o r e  a t  t h e

s a m e  t i m e  a s  t h e y  b u i l d  u p  f a r m e r s '  s t a k e  i n  c o n t i n u i n g  t h o s e

p o l l u t i n g a c t i v i t i e s . M o r e o v e r , b y  m a k i n g  d e m a n d  e s s e n t i a l l y

p e r f e c t l y  e l a s t i c  a t  t h e  t a r g e t  p r i c e , t h e s e  p r o g r a m s  r e m o v e  a n y

b a s i s  f o r i n t e r s e c t o r a l c o a l i t i o n s  o f n o n - p o l l u t i n g  p r o d u c e r s

w i t h  c o n s u m e r s  i n  s u p p o r t  o f  e n v i r o n m e n t a l  r e g u l a t i o n .

O n  t h e  o t h e r  s i d e  o f  t h e  c o i n , p u b l i c  s u p p o r t  f o r  s t e p p e d - u p

e n v i r o n m e n t a l  r e g u l a t i o n o f  a g r i c u l t u r e h a s  m o u n t e d  i n  r e c e n t

y e a r s ,  p r e c i s e l y  a s  t h e  c o s t s  o f  t h e s e  f a r m  p r o g r a m s  h a v e

e s c a l a t e d .  S o m e  c o m m e n t a t o r s  h a v e  g o n e  s o  f a r  a s  t o  s u g g e s t

e x p l i c i t l y  t h a t  e n v i r o n m e n t a l  r e g u l a t i o n  b e  u s e d  a s  a  m e a n s  o f

c u r b i n g  t h e  c o s t s  o f  t h e s e  p r o g r a m s  ( C r o s s o n  a n d  B e n b r o o k
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( 1 9 8 4 ) ) .  T h i s  t h i n k i n g  i s  a l s o  r e f l e c t e d  i n  t h e  c u r r e n t  f a r m

b i l l , w h i c h  e x p a n d s  t h e  u s e  o f  e n v i r o n m e n t a l  q u a l i t y  c r i t e r i a  a s

a  m e a n s  o f  d e t e r m i n i n g  s e t  a s i d e s .

T r a d e - R e l a t e d  P o l i c i e s

I n  r e c e n t  y e a r s ,  t h e  U . S .  e c o n o m y h a s  b e c o m e  c o n s i d e r a b l y

m o r e  o p e n ; f o r e i g n  t r a d e  h a s  e m e r g e d  a s  a n  i n c r e a s i n g l y  i m p o r t a n t

d e t e r m i n a n t  o f  o v e r a l l  m a r k e t  c o n d i t i o n s  i n  m a n y  i n d u s t r i e s .

T h u s , p o l i c i e s  w h i c h  a f f e c t  t r a d e  c o n d i t i o n s  e i t h e r  d i r e c t l y  o r

i n d i r e c t l y  ( b u d g e t  d e f i c i t s )  w i l l  t e n d  t o  e x e r t  a  s i g n i f i c a n t

d e g r e e  o f  i n f l u e n c e  o n  t h e  w e l f a r e  e f f e c t s  o f  r e g u l a t i o n .

C o n s i d e r  t h e  c a s e  s h o w n  i n  F i g u r e  1 . I f  t h e  i n d u s t r y  i s  a

n e t  e x p o r t e r ,  t h e  i n i t i a l  d e m a n d  c u r v e  D  w i l l  r e p r e s e n t  a

c o m b i n a t i o n  o f  f o r e i g n  a n d  d o m e s t i c  d e m a n d s ;  i f  t h e  c o u n t r y  i s  a

n e t  i m p o r t e r , t h e n  D  r e p r e s e n t s t h e  e x c e s s  d e m a n d  f o r  d o m e s t i c

o u t p u t . I n  e i t h e r  c a s e ,  a s  t r a d e  c o n d i t i o n s  i m p r o v e ,  ( e . g . ,

t h r o u g h  a  f a l l  i n  e x c h a n g e  r a t e s )  d e m a n d  w i l l  s h i f t  t o  a  c u r v e

l i k e  D ' w h i c h  i s  b o t h  h i g h e r  a n d  m o r e  e l a s t i c  t h a n  D . A s  b e f o r e ,

t h e  p r i c e  e f f e c t s  o n  a l l  p r o d u c e r s '  a n d  c o n s u m e r s ' i n c o m e  w i l l

d i m i n i s h  w h i l e  t h e  c o s t  e f f e c t  o n  t h e  i n c o m e  o f  C l a s s  1  f i r m s

w i l l  i n c r e a s e . A  w o r s e n i n g  o f  t r a d e  c o n d i t i o n s  ( e . g . ,  t h r o u g h  a

r i s e  i n  e x c h a n g e  r a t e s )  w i l l  p r o d u c e  t h e  o p p o s i t e  e f f e c t :  d e m a n d

w i l l  d e c r e a s e  a n d  b e c o m e s  l e s s  e l a s t i c ; t h e  c o s t  e f f e c t  o n  t h e

i n c o m e  o f  C l a s s  1  f i r m s  w i l l  d e c r e a s e ; t h e  p r i c e  e f f e c t  o n  t h e

i n c o m e s  o f  b o t h  c l a s s e s  o f  f i r m s  w i l l  i n c r e a s e ;  a n d  t h e  l o s s  i n

c o n s u m e r s '  i n c o m e s  w i l l  d e c l i n e .

T h i s  a n a l y s i s  s u g g e s t s  t h a t  s u p p o r t f o r  r e g u l a t i o n  w i l l  b e

m u c h  s t r o n g e r  w h e n  t r a d e  c o n d i t i o n s  a r e  p o o r  s i n c e  f i r m s  n o t
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d i r e c t l y  a f f e c t e d  b y  r e g u l a t i o n  s t a n d  t o  g a i n  m o r e  a n d  f i r m s

d i r e c t l y  a f f e c t e d  b y  r e g u l a t i o n  s t a n d  t o  l o s e  l e s s  t h a n  i n  b e t t e r

t i m e s . R e g u l a t i o n  u n d e r  t h e s e  c o n d i t i o n s f u n c t i o n s  m u c h  l i k e  a

c a r t e l  ( a s  s u g g e s t e d  b y  S t i g l e r )  w h i c h  s e r v e s  t o  c u s h i o n  t h e

i m p a c t o f  h a r d  t i m e s  b y  p r o v i d i n g  a  m e c h a n i s m  f o r  r e s t r i c t i n g

o u t p u t  a n d  p r o r a t i o n i n g  p r o d u c t i o n . M o r e o v e r , b e c a u s e  c o n s u m e r s '

p o t e n t i a l  l o s s e s  f r o m  r e g u l a t i o n  a l s o  f a l l ,  o p p o s i t i o n  t o

r e g u l a t i o n  s h o u l d  d i m i n i s h  a s  w e l l . A s  t r a d e  c o n d i t i o n s  i m p r o v e ,

t h o u g h , t h e  g a i n s  o f  f i r m s  n o t  d i r e c t l y  a f f e c t e d  b y  r e g u l a t i o n

w i l l  s h r i n k  a n d  t h e  l o s s e s  s u s t a i n e d  b y  f i r m s  d i r e c t l y  a f f e c t e d

a n d  b y  c o n s u m e r s  w i l l  g r o w  a n d  r e g u l a t i o n  w i l l  b e c o m e  m u c h  l e s s

a t t r a c t i v e .

A n  E m p i r i c a l  E x a m p l e : T h e  U . S . C o t t o n  I n d u s t r y

A s  n o t e d  a b o v e , a g r i c u l t u r e  i s  o n e  i n d u s t r y  c h a r a c t e r i z e d  b y

m a r k e d h e t e r o g e n e i t y among p r o d u c e r s . It is e s p e c i a l l y

i n t e r e s t i n g  f o r  t h e  p r e s e n t  p u r p o s e  b e c a u s e  t h i s  h e t e r o g e n e i t y  i s

p r i n c i p a l l y  r e g i o n a l  a n d  h e n c e  p a r a l l e l s  t h e  b a s i c  s t r u c t u r e  o f

d o m e s t i c  U . S . p o l i t i c s . A l s o  o f i n t e r e s t  i s t h e  f a c t  t h a t

r e g u l a t i o n  m a y h a v e  s t r i k i n g l y  d i f f e r e n t  e f f e c t s  i n  d i f f e r e n t

r e g i o n s . B a n n i n g  t h e  u s e  o f  a  p a r t i c u l a r  p e s t i c i d e  m a y  h a v e  a

s i g n i f i c a n t i m p a c t  o n  p r o d u c t i v i t y  i n  s o m e  r e g i o n s  ( e . g . ,  w h e r e

i t  i s  u s e d  h e a v i l y )  a n d  n o  d i r e c t  i m p a c t  o t h e r s  ( e . g . ,  w h e r e  t h e

p e s t  i t  i s  u s e d  a g a i n s t  d o e s  n o t  p o s e  a  s e r i o u s  t h r e a t ) . F o r

e x a m p l e , t h e  p e s t i c i d e  c h l o r d i m e f o r m i s  u s e d  b o t h  i n  t h e  W e s t e r n

d e s e r t  a r e a s  a g a i n s t t h e  p i n k  b o l l w o r m  a n d  i n  t h e  D e l t a  a g a i n s t

H e l i o t h i s  z e a  a n d  i s  n o t  u s e d  a t  a l l  i n  t h e  t w o  r e m a i n i n g  t w o

r e g i o n s . A  b a n  o n  c h l o r d i m e f o r m ,  t h e n ,  w o u l d  i m p o s e  o n e  s e t  o f
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c o s t  a n d / o r  y i e l d  c h a n g e s  i n  t h e  W e s t ,  a n o t h e r  i n  t h e  D e l t a ,  a n d

n o n e  i n  t h e  P l a i n s  o r  S o u t h e a s t .

T o  s t u d y  t h e  i n t r a i n d u s t r y  e f f e c t s  o f  r e g u l a t i o n ,  w e  f o c u s e d

o n -  t h e  U . S . c o t t o n  i n d u s t r y  d u r i n g  t h e  l a t e  1 9 7 0 s . D i f f e r e n c e s

i n  p r o d u c t i v i t y  a m o n g  t h e  f o u r  m a j o r  p r o d u c i n g  r e g i o n s ( t h e

S o u t h e a s t ,  t h e  D e l t a , t h e  P l a i n s  a n d  t h e  W e s t )
4

o f  t h i s  i n d u s t r y

a r e  q u i t e  n o t a b l e . S u p p l y  c u r v e s  f o r  e a c h  o f  t h e s e  r e g i o n s  w e r e

t a k e n  f r o m  E v a n s  a n d  B e l l  ( 1 9 7 8 ) . I n  e a c h  r e g i o n ,  s u p p l y  w a s

e s t i m a t e d  a s t h e  p r o d u c t  o f  y i e l d  a n d  a c r e a g e . A c r e a g e  w a s

e s t i m a t e d  a s  a  f u n c t i o n  o f  t h e  p r i c e  o f  c o t t o n ,  c o t t o n  p r o d u c t i o n

c o s t s , a n  o p p o r t u n i t y  c o s t  e q u a l  t o  t h e  r e v e n u e  o f  a n  a l t e r n a t i v e

c r o p  forgone5 a n d  g o v e r n m e n t  p o l i c y  v a r i a b l e s ;  d u r i n g  t h e  s t u d y

p e r i o d , h o w e v e r , g o v e r n m e n t  p r o g r a m s w e r e  n o t  e f f e c t i v e  a n d  s o

t h e  l a t t e r  v a r i a b l e s  w e r e  i g n o r e d . Y i e l d  w a s  e s t i m a t e d  a s  a

f u n c t i o n  o f  c o t t o n  p r i c e ,  p r o d u c t i o n  c o s t ,  a c r e a g e  a n d  a  s e t  o f

v a r i a b l e s  r e f l e c t i n g  w e a t h e r  c o n d i t i o n s . D e m a n d  w a s  e s t i m a t e d

s e p a r a t e l y  f o r  e a c h  o f  t h r e e  s e p a r a t e  d e m a n d s  f o r  t h e  y e a r s  1 9 7 0 -

1 9 8 0 :  d o m e s t i c  c o n s u m p t i o n ,  e x p o r t s  a n d  n e t  c a r r y o v e r .  D o m e s t i c

demand was e s t i m a t e d  a s  a  f u n c t i o n  o f  t h e  d o m e s t i c  c o t t o n  p r i c e ,

e x p o r t s  a n d  n e t  c a r r y o v e r  a s f u n c t i o n s  o f  t h e  d o m e s t i c  p r i c e  a n d

t h e  S D R / U . S . d o l l a r  e x c h a n g e  r a t e .

T h e  r e g i o n a l  s u p p l y  c u r v e s e s t i m a t e d  f o r  1 9 7 8  a r e  p i c t u r e d

i n  F i g u r e  2 . Q u a n t i t i e s  i n  e a c h  r e g i o n  h a v e  b e e n  s t a n d a r d i z e d

a c c o r d i n g  t o  c o t t o n  q u a l i t y , s o  t h a t  a l l  c a n  b e  d e p i c t e d  o n  a

s i n g l e  p r i c e  a x i s .  T h e  d w i n d l i n g  r o l e  o f  S o u t h e a s t e r n  c o t t o n

r e l a t i v e  t o  i t s  h i s t o r i c  r o l e  i s  i m m e d i a t e l y  s t r i k i n g . T h i s  i s

e x p l a i n e d i n  p a r t  b y  t h e  r a p i d  d i f f u s i o n  o f  a  m o r e  p r o f i t a b l e



Figure 2.

Regional  Supply  1978

56



a l t e r n a t i v e , t h e  d o u b l e - c r o p p i n g  o f  w h e a t  a n d  s o y b e a n s ,  i n  r e c e n t

y e a r s . A m o n g  t h e  o t h e r  t h r e e  r e g i o n s , r o u g h l y  s i m i l a r  l e v e l s  o f

o u t p u t  a t  t h e  1 9 7 8  m a r k e t  p r i c e , w h i c h  w a s  5 8 . 1  c e n t s  p e r  p o u n d ,

a r e  s e e n  t o  r e s u l t  f r o m  v e r y  d i f f e r e n t  p r o d u c t i o n  p a t t e r n s .  T h e

P l a i n s ,  w h i c h  i n  g e n e r a l  i s  c h a r a c t e r i z e d  b y  l o w - c o s t ,  l o w -

y i e l d i n g  d r y l a n d  c o t t o n ,  i s  s e e n  t o  b e  m o s t  p r i c e - i n e l a s t i c .  T h e

r e l a t i v e l y  l o w  s e n s i t i v i t y  o f  p r o d u c t i o n  t o  m a r k e t  f l u c t u a t i o n s ,

s u g g e s t s among o t h e r  t h i n k s  t h a t  t h e  a l t e r n a t i v e  c r o p  m a y  b e

u n a t t r a c t i v e  o v e r  m u c h  o f  t h e  l a n d  b a s e . T h e  D e l t a  a n d  t h e  W e s t

a r e  f a r  m o r e  p r i c e  e l a s t i c , w i t h  c o t t o n  p r o d u c t i o n  i n  t h e  D e l t a

b e i n g  p a r t i c u l a r l y  v o l a t i l e .  H o w e v e r ,  t h e  t w o  r e g i o n s  d i f f e r  i n

i m p o r t a n t r e s p e c t s . W e s t e r n  p r o d u c t i o n  i s  b a s e d  o n  e x t r e m e l y

h i g h  c o s t s  a n d  y i e l d s  a n d  d e p e n d s  c r u c i a l l y  o n  r e g i o n a l  w a t e r

p r o j e c t s , w h i c h  o f t e n  p e r m i t  i r r i g a t i o n  a t  c o s t s  w e l l  b e l o w  e v e n

t h e  c o s t  o f  d e l i v e r y .

S u p p l y  a n d  W e l f a r e  E l a s t i c i t i e s  o f  R e g u l a t o r y  R e s p o n s e

B e c a u s e  o f  i n t r a i n d u s t r y  h e t e r o g e n e i t y ,  t h e  i m p a c t  o f

r e g u l a t i o n  o n  p r o d u c t i v i t y  a n d / o r  c o s t i s  o f t e n  q u i t e  c o m p l e x .

I n  t h e  c a s e  a t  h a n d ,  t h e  f o u r  U . S .  c o t t o n  p r o d u c i n g  r e g i o n s

d i f f e r  c o n s i d e r a b l y  i n  c l i m a t e .  E a c h  h a s  d i f f e r e n t  p r i m a r y  p e s t

p r o b l e m s  a n d  h e n c e  d i f f e r e n t  p e s t i c i d e  u s e  p a t t e r n s . T h e  W e s t

r e l i e s  o n  i r r i g a t i o n  w h i l e  t h e  o t h e r  t h r e e  r e l y  m a i n l y  o n  d r y l a n d

c u l t i v a t i o n .  D i f f e r e n c e s  i n  s o i l s ,  w e a t h e r ,  a n d  s o  o n  l e a d  t o

o t h e r  d i f f e r e n c e s  i n  c u l t i v a t i o n  p r a c t i c e s  a s  w e l l .  U n d e r  t h e s e

c o n d i t i o n s ,  e v e n  r e g u l a t i o n s  w h i c h  a r e  u n i f o r m  n a t i o n a l l y  w i l l

h a v e  d i f f e r e n t  i m p a c t s  o n  p r o d u c t i v i t y  a n d / o r  c o s t  i n  t h e

d i f f e r e n t r e g i o n s . A ban on t h e u s e  o f a  p e s t i c i d e l i k e
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c h l o r d i m e f o r m  w i l l ,  a s  w e  h a v e  s e e n ,  d e c r e a s e  y i e l d s  a n d / o r

i n c r e a s e  c o s t s  i n  t h e  D e l t a  a n d  t h e  W e s t  b u t  n o w h e r e  e l s e .

R e d u c t i o n s  i n  f e d e r a l  i r r i g a t i o n w a t e r  s u b s i d i e s  w o u l d  i n c r e a s e

c o s t s  i n  t h e  W e s t  b u t  l e a v e  c o s t s  e l s e w h e r e  u n t o u c h e d .

S i m i l a r l y , t h e  e f f e c t s  o f  r e g u l a t i o n - i n d u c e d  p r i c e  c h a n g e s  o n

s u p p l y  a n d  g r o w e r s '  i n c o m e  d i f f e r  a c r o s s  r e g i o n s  b e c a u s e  o f

d i f f e r e n c e s  i n  t h e  e l a s t i c i t y  o f  s u p p l y .

T h e  c o m p l e x i t y  o f  t h e s e  e f f e c t s  m a k e s  i t  i m p o r t a n t  t o  h a v e

g e n e r a l  i n f o r m a t i o n  a b o u t  t h e  e f f e c t s  o f  d e c r e a s e s  i n

p r o d u c t i v i t y  o r  i n c r e a s e s  i n  c o s t  i n  o n e  r e g i o n  o n  s u p p l y  a n d

w e l f a r e  i n a l l  r e g i o n s . T h i s  i n f o r m a t i o n  i s  p r o v i d e d  b y  t h e

e l a s t i c i t i e s  a n d  c r o s s - e l a s t i c i t i e s  o f  s u p p l y  a n d  w e l f a r e  i n

r e s p o n s e  t o  d e c r e a s e s  i n  p r o d u c t i v i t y  o r  i n c r e a s e s  i n  c o s t ,

m e a s u r e s  w e  t e r m  t h e  s u p p l y  a n d  w e l f a r e  e l a s t i c i t i e s  o f

r e g u l a t o r y  r e s p o n s e  a n d  d e f i n e  a s  t h e  p e r c e n t a g e  c h a n g e s  i n

s u p p l y a n d w e l f a r e  d u e  t o  a  1 %  d e c r e a s e  i n  p r o d u c t i v i t y  o r

i n c r e a s e  i n  c o s t .  T h e  e l a s t i c i t y  f o r m  i s  e s p e c i a l l y  u s e f u l

b e c a u s e  i t  a l l o w s  r e a d y  c o m p a r i s o n  o f  t h e  d i f f e r e n t  e f f e c t s .

M o r e o v e r , t h e s e  e l a s t i c i t i e s  c a n  b e  u s e d  t o  d e r i v e  a  f i r s t - o r d e r

e s t i m a t e  o f  t h e  s u p p l y  a n d  w e l f a r e  i m p a c t s  o f  a n y  p r o p o s e d

r e g u l a t i o n .

T a b l e  1  i l l u s t r a t e s  t h e  e f f e c t s  a c r o s s  a l l  c o t t o n - p r o d u c i n g

r e g i o n s o f  a  h y p o t h e t i c a l  r e g u l a t i o n  w h i c h  i n  1 9 7 8  w o u l d  h a v e

c a u s e d t h e  c o s t  o f p r o d u c i n g  c o t t o n  i n  t h e  D e l t a  r e g i o n  t o

i n c r e a s e  b y  o n e  p e r c e n t , w h i l e  l e a v i n g  c o s t  a n d  p r o d u c t i v i t y  i n

t h e  o t h e r  t h r e e  r e g i o n s  u n a f f e c t e d . C h a n g e s  i n  a b s o l u t e  q u a n t i t y

a r e  g i v e n  a b o v e ,  w i t h  t h e  e q u i v a l e n t  p e r c e n t a g e  c h a n g e s  i n
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Table 1.

Changes in Price and Quantities from a 1% Cost Increase in Delta

(Price in Dollars, Quantities in Millions of Bales)

- - - - - - - - - - - - - - - S u p p l y - - - - - - - - - - - - - - - - - - - - -  - - - D e m a n d - - - -

P r i c e Southeast Delta P l a i n s  W e s t T o t a l P r o d  F o r e i g n  D o m e s t i c
(+NetCar ryover )

.0016 5 . 4 4 - 4 3 . 1 5 4 . 7 7 10.18 - 2 2 . 7 6 - 2 . 0 8 - 2 0 . 6 8
( .3%) ( . 9 % )  ( - 1 . 4 % )  ( . 1 % ) ( . 3 % )  ( - . 2 % )  ( - . 0 3 % )  ( - . 1 % )

Changes in Surpluses and Export Revenue

(Mi l l ions of  Dol lars)

Total Domest ic Net
P r o d u c e r  C o n s u m e r  D o m e s t i c  E x p o r t

S o u t h e a s t  D e l t a Plains West Surplus Surp lus Surp lus Revenue
0 . 5 - 8 . 1 3.0 2.6 - 2 . 1 4 . 1

(-3.3%) (.4%)  (.5%) (-.1%)
- 1 . 0 -3. 1

(1.7%) ( - . 2 % ) ( 1 . 5 % )  ( . 2 % )



p a r e n t h e s e s  b e l o w . S i n c e  t h e  e x p e r i m e n t  p o s i t s  a  1 %  c h a n g e  i n

c o s t , t h e  p e r c e n t a g e  c h a n g e s  m a y  b e  i n t e r p r e t e d a s  e l a s t i c i t i e s ,

s o  t h a t  t h e  o w n s u p p l y  e l a s t i c i t y  o f t h e  r e g u l a t i o n  i s  - 1 . 4 ,

w h i l e  t h e  o w n  w e l f a r e  e l a s t i c i t y  i s  - 3 . 3 .  T h e  s t a n d a r d

p r o c e d u r e s  u s e d  t o  e s t i m a t e  t h e  w e l f a r e  e f f e c t s  o f  s u c h  a

r e g u l a t i o n  w o u l d  g i v e  a n  e s t i m a t e  o f  t h e  o v e r a l l  e f f e c t ,  a  l o s s

o f  3 . 0  m i l l i o n ,  a n d  o f  i t s  i n t e r s e c t o r a l  d i s t r i b u t i o n ,  a  l o s s  t o

p r o d u c e r s  o f  $ 2 . 1  m i l l i o n  a n d  a  l o s s  t o  c o n s u m e r s  o f  $ 1 . 0

m i l l i o n .  J u s t  h o w  p a r t i a l  t h i s  p i c t u r e  i s  i s  r e a d i l y  a p p a r e n t .

T h e  l o s s e s  b o r n e  b y  g r o w e r s i n  t h e  D e l t a  a r e  a l m o s t  f o u r  t i m e s

t h e  a g g r e g a t e  p r o d u c e r  l o s s .  T h e g a i n s  r e g i s t e r e d  b y  g r o w e r s  i n

t h e  P l a i n s  a n d  t h e  W e s t  a r e  s u b s t a n t i a l : b o t h  a r e  l a r g e r  i n

a b s o l u t e  v a l u e  t h a n  t h e  a g g r e g a t e  l o s s  a n d  e a c h  a m o u n t s  t o  c l o s e

t o  a  t h i r d  o f  t h e  a b s o l u t e  s i z e  o f  t h e  l o s s  s u f f e r e d  b y  D e l t a

p r o d u c e r s .  T h e  s m a l l  s i z e  o f  t h e  a g g r e g a t e  l o s s  s u f f e r e d  b y

p r o d u c e r s  ( 0 . 1 % )  i s  r a t h e r  m i s l e a d i n g , a s  i t  g i v e s  n o  i n d i c a t i o n

of the fact that the regulation creates a significant

r e d i s t r i b u t i o n  o f  i n c o m e  a m o n g  p r o d u c e r s , t r a d i n g  l a r g e  l o s s e s  t o

Delta growers (3.3%) for reasonable gains by growers in the

P l a i n s  ( 0 . 4 % ) ,  t h e  W e s t  ( 0 . 5 % )  a n d  t h e  S o u t h e a s t  ( 1 . 7 % ;  t h e  l a r g e

s i z e  o f  t h e  p e r c e n t a g e  c h a n g e  h e r e i s  d u e  m a i n l y  t o  t h e  s m a l l

s i z e  o f  t h i s  r e g i o n ' s  s h a r e  o f  p r o d u c t i o n ) .

A l s o  n o t e w o r t h y  i s t h e  f a c t  t h a t  t h e  r e g u l a t i o n  a c t u a l l y

i n c r e a s e s  e x p o r t  r e v e n u e s , a n  e f f e c t  w h i c h  o c c u r s  b e c a u s e  e x p o r t

d e m a n d  i s  e x t r e m e l y i n e l a s t i c  w i t h  r e s p e c t  t o  t h e  U . S .  m a r k e t

p r i c e  o f  c o t t o n . T h i s  i n d i c a t e s  t h a t  a  s i g n i f i c a n t  s h a r e  o f  t h e

w e l f a r e c o s t  o f r e g u l a t i o n a f f e c t i n g c o t t o n  i s s h i f t e d  o n t o
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f o r e i g n  c o n s u m e r s  a n d  s u g g e s t s  t h a t ,  s u r p r i s i n g l y ,  s u c h

r e g u l a t i o n  w i l l  h a v e  t h e  b e n e f i c i a l  s i d e - e f f e c t  o f  h e l p i n g  r e d u c e

t h e  U . S . t r a d e  d e f i c i t .

T a b l e  2  s h o w s  t h e  e l a s t i c i t i e s  o f  s u p p l y  a n d  d e m a n d  f o r

c o t t o n  w i t h  r e s p e c t  t o  a  1 % i n c r e a s e  i n  c o s t  a n d  a  1 %  d e c r e a s e  i n

y i e l d  i n  e a c h  o f  t h e  f o u r  p r o d u c i n g  r e g i o n s  u n d e r  t h e  e c o n o m i c

c o n d i t i o n s  o f  1 9 7 8 .  N o t e  t h a t  e i t h e r  r e g u l a t o r y  e f f e c t  h a s  v e r y

d i f f e r e n t  i m p a c t s  o n  s u p p l y  i n  t h e  d i f f e r e n t  r e g i o n s .  S u p p l y  i n

t h e  S o u t h e a s t  i s  e x t r e m e l y  s e n s i t i v e ,  r e f l e c t i n g  t h e  c l o s e

c o m p e t i t i o n  f o r  l a n d  w i t h  d o u b l e - c r o p p i n g  o f  w h e a t  a n d  s o y b e a n s

a n d  t h e  s m a l l  s i z e  o f  t h e  c o t t o n  a c r e a g e  b a s e  i n  t h e  r e g i o n .  The

D e l t a  i s  a l s o  q u i t e  s e n s i t i v e , i n d i c a t i n g  t h a t  t h e  p r o f i t a b i l i t y

o f  s o y b e a n s  i s  c l o s e  t o  t h a t  o f  c o t t o n .

A l s o  d i f f e r e n t  a r e  t h e  r e s p o n s e s  o f  t o t a l  U . S .  s u p p l y  t o

r e g u l a t i o n s  a f f e c t i n g  d i f f e r e n t  r e g i o n s .  A g g r e g a t e  s u p p l y  i s

m o s t  s e n s i t i v e  t o  c h a n g e s i n  t h e  D e l t a  b e c a u s e  o f  t h a t  r e g i o n ' s

s u p p l y  s e n s i t i v i t y  t o  r e g u l a t i o n  a n d  i t s  l a r g e  s h a r e  o f  t o t a l

p r o d u c t i o n .  T h e  S o u t h e a s t  h a s  a  v e r y  s m a l l  i m p a c t  o n  t o t a l

p r o d u c t i o n  b e c a u s e  o f  i t s  s m a l l  s h a r e .  T h e  P l a i n s  a n d  t h e  W e s t

h a v e  s m a l l e r  i m p a c t s  o n t h e  t o t a l  b e c a u s e  t h e i r  s u p p l y  i s  l e s s

s e n s i t i v e  t o  r e g u l a t i o n .

D e c r e a s e s  i n  y i e l d  o b v i o u s l y  h a v e  a  m u c h  l a r g e r  i m p a c t  t h a n

i n c r e a s e s  i n  c o s t .  T h i s  a r i s e s  b e c a u s e  p r o d u c t i o n  c o s t s  t e n d  t o

b e  c o n s t a n t  o n  a  p e r  a c r e  b a s i s , s o  t h a t  c h a n g e s  i n  y i e l d  a f f e c t

b o t h  p r o d u c t i v i t y  a n d  u n i t  c o s t s .  I n t e r e s t i n g l y ,  p r o d u c t i o n  i n

t h e  P l a i n s  i s  r a t h e r  s e n s i t i v e  t o  c h a n g e s  i n  y i e l d  e v e n  t h o u g h  i t

i s  q u i t e  i n s e n s i t i v e  t o  c h a n g e s  i n  c o s t .  T h i s  p r o b a b l y  a r i s e s

b e c a u s e  o f  t h e  l o w  y i e l d s  i n  t h a t  r e g i o n .
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Table 2.

Elasticities of Supply, Demand and Price Under Regulation, 1978

From a 1% Increase in Cost

A f f e c t e d Tota l F o r e i g n  D o m e s t i c
Region: Price SE Delta Plains West S u p p l y  D e m a n d  D e m a n d

SE .10 - 3 . 1 4 .17 .04 11 - . 0 8 - . 0 1 - . 0 4
Delta . 2 8 .92 - 1 . 4 2 . 1 2 . 3 1 - . 2 1 - . 0 3 - . 1 1
Plains . 0 6 .19 .10 - . 2 9 . 0 6 - . 0 4 - . 0 1 - . 0 2
West . 0 8 . 2 8 . 1 5 . 0 4 - . 4 4 - . 0 6 - . 0 1 - . 0 3

From a 1% Decrease in Yield per Acre

SE .12 -3.71 . 2 0 .05 .13 - . 0 9 - . 0 1 - . 0 5
Delta . 4 3 1.42 -2.18 .19 . 4 8 - . 3 3 - . 0 5 - . 1 7
Plains .28 .94 . 4 9 -1.41 .32 - . 2 2 - . 0 4 - . 1 1
West . 2 0 . 6 6 . 3 5 . 0 9 -1.04 - . 1 5 - . 0 2 - . 0 8
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O n e  c a n  s e e  t h a t  i n  e v e r y  c a s e ,  r e g u l a t i o n  c a u s e s  s m a l l

c h a n g e s  i n a g g r e g a t e  s u p p l y  b u t  s i g n i f i c a n t  c h a n g e s  i n  t h e

d i s t r i b u t i o n  o f  p r o d u c t i o n  a n d  c o n s u m p t i o n . I n  e v e r y  c a s e ,  t h e

e f f e c t  o f  r e g u l a t i o n  o n  a g g r e g a t e  U . S . s u p p l y  i s  o n l y  a b o u t  1 5 %

o f  t h e  e f f e c t  o n  t h e  r e g i o n i n  w h i c h  c o s t s  w e r e i n c r e a s e d  o r

y i e l d s  r e d u c e d .

O n e  c a n  s e e  t h a t  t h e  c r o s s - e l a s t i c i t i e s  o f  r e g u l a t o r y

r e s p o n s e  e a c h  r e g i o n  m a y  b e r a t h e r  l a r g e  c o m p a r e d ( i n  a b s o l u t e

v a l u e  t e r m s )  t o  t h e  r e g i o n ' s  o w n - e l a s t i c i t y  o f  r e g u l a t o r y

r e s p o n s e  a s  w e l l . T h e  W e s t  a n d  t h e  D e l t a  a r e  e s p e c i a l l y  s t r i k i n g

i n  t h i s  r e g a r d .  F o r  e x a m p l e ,  a  1 %  c o s t  i n c r e a s e  i n  t h e  D e l t a

w i l l  i n c r e a s e  s u p p l y  i n  t h e  W e s t  b y  0 . 3 1 % ;  a  1 %  c o s t  i n c r e a s e  i n

t h e  W e s t  w i l l  r e d u c e  s u p p l y  t h e r e  b y  0 . 4 4 % ,  o n l y  a  t h i r d  a g a i n  a s

m u c h . A  1 %  y i e l d  d e c r e a s e  i n  t h e  D e l t a  w i l l  i n c r e a s e  s u p p l y  i n

t h e  W e s t  b y  0 . 4 8 % , a b o u t  h a l f  o f  t h e  s i z e  o f  t h e  d e c r e a s e  i n

s u p p l y  c a u s e d  b y  a  1 % d e c r e a s e  i n  y i e l d  i n  t h e  W e s t .

F i n a l l y ,  n o t e  t h e  i n s e n s i t i v i t y  o f  f o r e i g n  d e m a n d  t o

r e g u l a t i o n : e v e n  w i t h  p r i c e  i n c r e a s e s  o f  0 . 4 3 % , f o r e i g n  d e m a n d

d e c l i n e s  o n l y  0 . 0 5 % .

T a b l e  3  s h o w s  t h e  w e l f a r e  e l a s t i c i t i e s  o f  r e s p o n s e s  t o

r e g u l a t i o n s  a f f e c t i n g  c o s t  a n d  y i e l d  i n  e a c h  o f  t h e  f o u r  c o t t o n -

p r o d u c i n g  r e g i o n s .  T h e  p a t t e r n s  d i s c e r n i b l e  i n  t h e  s u p p l y

e l a s t i c i t i e s  s h o w n  i n  T a b l e  2  a r e  e v i d e n t  h e r e  a l s o . P r o d u c e r s '

s u r p l u s  i s  e v e n  m o r e  s e n s i t i v e  t o  r e g u l a t i o n  t h a n  s u p p l y  i n  t h e

t h r e e  r e g i o n s  w h o s e  s u p p l y  i s  m o r e  e l a s t i c  ( S o u t h e a s t ,  D e l t a ,

W e s t )  a n d  l e s s  s o  i n  t h e  P l a i n s ,  w h o s e  s u p p l y  i s  t h e  m o s t

i n e l a s t i c .  I n t e r e s t i n g l y ,  t h e  n e t  w e l f a r e  e f f e c t  o f  r e g u l a t i o n
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Table 3.

Welfare Elast ic i t ies 1978

From an Increase in Cost

A f f e c t e d
Region

Total D o m e s t i c  N e t
Prod . Consumer  Domest i c  Expor t

SE D e l t a  P l a i n s  W e s t S u r p l u s  S u r p l u s Surplus Revenue

. 0 2 . 0 9
- . 1 5 .24
- . 0 2 .05
- . 1 2 .07

SE
Delta
Plains
w e s t

SE
Delta
Plains
West

- 6 . 0 8 . 1 7 .13 .19 . 0 5 - . 0 8
1.71 - 3 . 2 9 . 3 6 . 5 4 - . 1 3 - . 2 2
.35 .10 - . 1 3 .11 - . 0 1 - . 0 5
.52 . 1 5 .11 - . 7 3 - . 1 3 - . 0 7

From a Decrease in Yield per Acre

- 6 . 6 1 .20 .15 .22 .07 - . 0 9 . 0 3
2 . 6 5 - 4 . 0 8 . 5 5 . 8 3 - . 0 5 - . 3 4 - . 1 2
1.75 . 4 9 - . 6 3 . 5 5 - . 0 6 - . 2 2 -. 10

1.24 . 3 5 . 2 6  - 1 . 3 1 -. 18 -. 16 - . 1 8

. 10
. 3 7
. 2 5
.18
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i n c r e a s i n g  c o s t s  o r  d e c r e a s i n g  y i e l d s  i n  t h e  S o u t h e a s t  i s

p o s i t i v e ,  s u g g e s t i n g  t h a t  t h e  c u r r e n t  t r e n d  a w a y  f r o m  c o t t o n

p r o d u c t i o n  i n  t h a t  r e g i o n  i s  b e n e f i c i a l .

S e n s i t i v i t y  o f  R e g u l a t o r y  I m p a c t s  t o  T r a d e  C o n d i t i o n s

F o r  a  h e a v i l y  t r a d e d  c o m m o d i t y  s u c h  a s  c o t t o n  t h e  e f f e c t s  o f

r e g u l a t i o n  m a y  b e  e x p e c t e d t o  v a r y  a s  m a c r o e c o n o m i c  p o l i c y  a n d

i n t e r n a t i o n a l  f a c t o r s  c a u s e  t h e  e x c h a n g e  r a t e  t o  r i s e  o r  f a l l .

T o  e x a m i n e  t h e  s e n s i t i v i t y  o f  r e g u l a t o r y  r e s p o n s e s  t o  t h e

e x c h a n g e  r a t e ,  w e  r e p r o d u c e  i n  T a b l e  4  t h e  w e l f a r e  e l a s t i c i t i e s

w i t h r e s p e c t t o  y i e l d  d e c r e a s e s  i n  e a c h  o f t h e  4  p r o d u c i n g

r e g i o n s t o g e t h e r  w i t h  t h e  e q u i v a l e n t  e l a s t i c i t i e s  u n d e r  e x c h a n g e

r a t e  2 5 %  h i g h e r  a n d  2 5 %  l o w e r  t h a n  t h a t  o f  1 9 7 5 .

A s  t h e  e x c h a n g e  r a t e  f a l l s ,  t h e  o w n -  a n d  c r o s s - e l a s t i c i t i e s

o f  p r o d u c e r s '  s u r p l u s  t e n d  t o  f a l l  a s  w e l l .  G e n e r a l l y  s p e a k i n g

t h e  c h a n g e s  a r e  r a t h e r  s m a l l .  T h e  S o u t h e a s t  a n d  t h e  D e l t a  a r e

t h e  m o s t  s e n s i t i v e ,  p r o b a b l y  b e c a u s e  s u p p l y  i n  t h e s e  t w o  r e g i o n s

i s  q u i t e  e l a s t i c .  W h i l e  s u p p l y  i n  t h e  W e s t  i s  a l s o  r e l a t i v e l y

e l a s t i c , a  l a r g e  p r o p o r t i o n  o f  i t s  p r o d u c t i o n  i s  a  v e r y  h i g h

q u a l i t y  o f  c o t t o n  w h i c h  t r a d e s  t o  a  c e r t a i n  e x t e n t  o n  a  s e p a r a t e

m a r k e t  a n d  t h u s  i n s u l a t e s  t h e  r e g i o n s o m e w h a t  f r o m  e x c h a n g e  r a t e

f l u c t u a t i o n s .  I n  t h e  P l a i n s ,  t h e  r e g i o n  w i t h  t h e  m o s t  i n e l a s t i c

s u p p l y ,  t h e  v a r i a t i o n s  i n  w e l f a r e  e l a s t i c i t i e s  a r e  n e g l i g i b l e .

N o t e  t h a t  o n l y  i n  t h e  P l a i n s  d o e s  a  f a l l  i n  e x c h a n g e  r a t e s

i n c r e a s e  t h e  o w n - e l a s t i c i t y  o f  w e l f a r e  r e s p o n s e  a n d  d e c r e a s e  t h e

c r o s s - e l a s t i c i t y , a s  t h e  t h e o r e t i c a l  d i s c u s s i o n  a b o v e  w o u l d  s e e n

t o i n d i c a t e s h o u l d b e t h e c a s e o v e r a l l . T h i s a p p a r e n t

c o n t r a d i c t i o n  i s  c a u s e d  b y  t h e  u s e  o f  e l a s t i c i t i e s :  w h e n



Table 4.

Welfare Elast ic i t ies of  Yei ld-Reducing Regulat ions

With Exchange Rates 25% Above Historic Levels

Total D o m e s t i c  N e t
A f f e c t e d Prod . Consumer  Domest i c  Expor t
Region SE D e l t a  P l a i n s  W e s t S u r p l u s  S u r p l u s S u r p l u s  R e v e n u e

SE -10.44
Delta 4 . 0 4
PIains 2 . 7 9
West 1.88

SE -6.61 .20 . 1 5 .22 . 0 7 - . 0 9 . 0 3 .10
Delta 2.65 -4.08 . 5 5 . 8 3 - . 0 5 - . 3 4 - . 1 2 .37
Plains 1.75 .49 - . 6 3 . 55 - . 0 6 - . 2 2 - . 1 0 .25
West 1.24 .35 . 2 6 - 1 . 3 1 - . 1 8 - . 1 6 - . 1 8 . 1 8

SE - 4 . 9 2
Delta 2 . 0 5
Plains 1.31
West .96

.24 .16 .23 .11 - 0 . 0 8 . 0 5
- 4 . 4 6 . 59 .88 - 0 . 0 6 - 0 . 3 0 - 0 . 1 3

.63 - . 5 9 .61 - 0 . 0 3 - 0 . 2 1 - 0 . 0 8
.42 .27 - 1 . 4 0 - 0 . 1 8 - 0 . 1 4 - 0 . 1 7

With Exchange Rates at Historic Levels

With Exchange Rates 25% Below Historic Levels

. 1 8  .15 . 2 2 . 0 4 -0.10 . 0 1
- 3 . 8 4 . 5 2 . 7 9 - . 0 3 -0 .37 - 0 . 0 9

. 4 1 -0.66 . 5 0 -0.08 -0.24 - 0 . 1 1

. 3 0 . 2 5 -1.23 -0 .19 -0 .18 - 0 . 0 9

.11
.40
.28
. 1 9

.10
. 3 5
.22
. 16
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e x c h a n g e  r a t e s  f a l l , p r e - r e g u l a t i o n  p r o d u c e r s '  s u r p l u s  i s  h i g h e r

and a l a r g e r  l o s s  f r o m  r e g u l a t i o n  m a y  c o n s t i t u t e  a  s m a l l e r

proportion to the total. This in fact is what happens;

e x a m i n a t i o n  o f  t h e  f i g u r e s  o n  a b s o l u t e  c h a n g e s  i n  p r o d u c e r s '

s u r p l u s  i n d i c a t e s  t h a t  t h e  l o s s e s  i n  t h e  r e g i o n s  d i r e c t l y

a f f e c t e d  b y  r e g u l a t i o n i n c r e a s e i n  e v e r y  c a s e . I n t e r e s t i n g l y ,

t h e  p r i c e  e f f e c t s  o n  t h e  r e g i o n s  n o t  d i r e c t l y  a f f e c t e d  i n c r e a s e

i n  a  n u m b e r  o f  c a s e s  a s  w e l l .  T h i s  p h e n o m e n o n  i s  p r o b a b l y  d u e  t o

t h e  i n c r e a s e  i n  o u t p u t  c a u s e d  b y  a  f a l l  i n  e x c h a n g e  r a t e s ,

c o u p l e d  w i t h  t h e  f a c t  t h a t  t h e  p r i c e  i n c r e a s e  c a u s e d  b y

r e g u l a t i o n  i s  n o t  m u c h  s m a l l e r .  T h e  i m p a c t  o f  e x c h a n g e  r a t e s  o n

t h e  o w n -  a n d  c r o s s - e f f e c t s  o f  r e g u l a t i o n  a f f e c t i n g  a  s i m p l e

r e g i o n  a r e  n o n - n e g l i g i b l e :  a  2 5 %  d e c r e a s e  i n  e x c h a n g e  r a t e s  m a y

i n c r e a s e  e i t h e r  b y  1 . 5 - 2 . 9 % ,  s u g g e s t i n g  a n  e x c h a n g e - r a t e

e l a s t i c i t y  o f  0 . 0 6 - 0 . 0 8 % .

C o n c l u s i o n

T h i s  p a p e r  h a s  a r g u e d  t h a t  s t a n d a r d  a g g r e g a t e  w e l f a r e

a n a l y s e s  b a s e d  o n  c o m p e t i t i v e  m a r k e t  c l e a r i n g  o f t e n  g i v e  a  v e r y

p a r t i a l ,  a n d  s o m e t i m e s  a  m i s l e a d i n g ,  p i c t u r e  o f  t h e  i m p a c t s  o f

r e g u l a t i o n .  T h e o r e t i c a l l y ,  i t  w a s  s h o w n  t h a t  t h e  i n t r a i n d u s t r y

e f f e c t s  o f  r e g u l a t i o n  ( w h i c h  a r e  i g n o r e d  b y t h e s t a n d a r d

a p p r o a c h )  m a y  o u t w e i g h  t h e  i n t e r s e c t o r a l  e f f e c t s  t y p i c a l l y

e s t i m a t e d  a n d  t h a t  c o n s e q u e n t l y  o n e  w o u l d  o f t e n  e x p e c t  a

d i f f e r e n t  p o l i t i c a l - e c o n o m i c s i t u a t i o n t h a n  p r e d i c t e d  b y  t h e

s t a n d a r d  a p p r o a c h .  I n c o r p o r a t i o n  o f  e x o g e n o u s  f a c t o r s  l i k e

r e v e n u e - s u p p o r t  p r o g r a m s  o r  s h i f t s  i n  t r a d e  c o n d i t i o n s  a l s o

p r o d u c e d  d i f f e r e n t  d i s t r i b u t i o n a l  e f f e c t s  a n d  p o l i t i c a l - e c o n o m i c

s c e n a r i o s  t h a n  p r e d i c t e d  u n d e r  t h e  s t a n d a r d  a p p r o a c h .
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A n  e m p i r i c a l  a n a l y s i s  o f  r e g u l a t i o n s  a f f e c t i n g  U . S .  c o t t o n

p r o d u c t i o n  d e m o n s t r a t e d  t h a t  t h e s e  d i f f e r e n c e s  m a y  b e  n o n -

n e g l i g i b l e .  T h e  a n a l y s i s  m a d e  u s e  o f  t w o  n e w  m e a s u r e s  o f

r e g u l a t o r y  i m p a c t ,  t h e  s u p p l y  a n d  w e l f a r e  e l a s t i c i t i e s  o f

r e g u l a t o r y  r e s p o n s e ,  w h i c h  p e r m i t t e d  e a s i e r  i n t e r p r e t a t i o n ,

c o m p a r i s o n  a n d  e x t e n s i o n  o f  t h e  r e s u l t s .  R e g u l a t i o n s  h a v i n g  t o

s l i g h t  a g g r e g a t e  e f f e c t s  w e r e  s h o w n  t o  h a v e  q u i t e  p r o f o u n d

d i s t r i b u t i o n a l  c o n s e q u e n c e s . T h e s e  i m p a c t s  w e r e  a l s o  s h o w n  t o  b e

s e n s i t i v e  t o  s h i f t s  i n  t r a d e  c o n d i t i o n s .

T a k e n  t o g e t h e r ,  t h e s e  r e s u l t s  s u g g e s t  t h a t  r e g u l a t o r s  h a v e

p e r h a p s  h a d  g o o d  r e a s o n s  f o r  t h e i r  r e s i s t a n c e  t o  b l a n k e t

a c c e p t a n c e  o f  s t a n d a r d  w e l f a r e  m e a s u r e s  a n d  t h a t  t h e  t a s k  f a c i n g

e c o n o m i s t s i s  t o  m o d i f y  t h e  s t a n d a r d  f r a m e w o r k  t o  a d d r e s s  r e a l

r e g u l a t o r y  c o n c e r n s .
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F o o t n o t e s

1 This p a p e r  w a s  w r i t t e n  b y  C a r o l y n  H a r p e r ,  E r i k  L i c h t e n b e r g  a n d

D a v i d  Z i l b e r m a n .  A l t h o u g h  t h e  i n f o r m a t i o n  d e s c r i b e d  i n  t h i s

a r t i c l e  h a s  b e e n  f u n d e d  w h o l l y  o r i n  p a r t  b y  t h e  U n i t e d  S t a t e s

E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  u n d e r  a s s i s t a n c e  a g r e e m e n t

C R 8 1 1 2 0 0 - 0 2  t o  t h e  W e s t e r n  C o n s o r t i u m  f o r  t h e  H e a l t h  P r o f e s s i o n s ,

i t  h a s  n o t  b e e n  s u b j e c t e d  t o  t h e  A g e n c y ' s  r e q u i r e d  p e e r  a n d

a d m i n i s t r a t i v e  r e v i e w  a n d  t h e r e f o r e  d o e s  n o t  n e c e s s a r i l y  r e f l e c t

t h e  v i e w s  o f  t h e  A g e n c y  a n d n o  o f f i c i a l  e n d o r s e m e n t  s h o u l d  b e

i n f e r r e d .

21n t h e  c a s e  o f  a g r i c u l t u r a l  p r i c e  s u p p o r t s ,  t h e  d i f f e r e n c e

b e t w e e n  a v e r a g e  r e v e n u e  a n d  d e m a n d  r e p r e s e n t s  a n  e x p l i c i t  s u b s i d y

p a i d  o u t  o f  t a x  r e v e n u e s .  A g r i c u l t u r a l  m a r k e t i n g  o r d e r s

e s s e n t i a l l y  s e t  u p  d i s c r i m i n a t i n g  m o n o p o l y  s c h e m e s  f o r  a l l o c a t i n g

a n  i n d u s t r y ' s  o u t p u t  a m o n g  m a r k e t s  s o  t h a t  t h e  p o o l e d  p r i c e

( a v e r a g e r e v e n u e ) p r o d u c e r s r e c e i v e e x c e e d s  d e m a n d . I m p o r t

q u o t a s e f f e c t i v e l y i n c r e a s e d o m e s t i c e x c e s s demand a b o v e

c o m p e t i t i v e  l e v e l s ,  i . e . ,  a b o v e  t h e  l e v e l s  s p e c i f i e d  b y  t h e

d i f f e r e n c e  b e t w e e n  d o m e s t i c  d e m a n d  a n d  f o r e i g n  s u p p l y . The

p r e c i s e  i n t e r p r e t a t i o n  o f  t h e  w e l f a r e  e f f e c t s  o f  r e g u l a t i o n  u n d e r

s u c h  c o n d i t i o n s  w i l l  v a r y  a c c o r d i n g  t o  t h e s e  d i s t i n c t i o n s .

3
The o v e r a l l  p r i c e  e f f e c t  o f  r e g u l a t i o n  w i l l  t e n d  t o  d e c r e a s e

e v e n  t h o u g h  p r e - r e g u l a t i o n  o u t p u t  w i l l  b e  l a r g e r  u n d e r  a  r e v e n u e -

s u p p o r t  p r o g r a m .  T o  s e e  w h y ,  w r i t e  t h e  p r i c e  e f f e c t  a s
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'E'Si(P)dP a n d  d e m a n d  a s a  i n c r e a s i n g  f u n c t i o n  o f  p r i c e  a n d  a

pE
s h i f t e r  t  r e p r e s e n t i n g  t h e  l e v e l  o f  r e v e n u e  s u p p o r t .  I t  i s  e a s y

t o  s h o w  t h a t  dTi/dt  =  Qi'(dP1,/dt)-Qi(dP,/dt)  w h i c h  w i l l  b e

n e g a t i v e  a s  l o n g  a s  Qi'/Qi  i s  l e s s  t h a n  (dPF/dt)/(dPF'/dt).  F r o m

t h e  m a r k e t  e q u i l i b r i u m  c o n d i t i o n ,  dPF/dt =  (dD/dt)/((dS/dt)-

T h e  n a t u r e  o f  t h e  r e v e n u e  s u p p o r t  p r o g r a m  s u g g e s t s

t h a t  dD(PF)/dt  i s  g r e a t e r  t h a n  dD(PF')/dt; t h u s ,  a s  l o n g  a s  t h e

s l o p e  o f  t h e  e x c e s s  s u p p l y  c u r v e  a t  PF' i s  n o t  t o o  m u c h  s m a l l e r

t h a n  t h e  s l o p e  a t  PF, dPF/dt  w i l l  b e  g r e a t e r  t h a n  dPE'/dt.  S i n c e

Qi’ i s  s m a l l e r  t h a n  Qi, t h i s  w i l l  e n s u r e  dTi/dt<  0 .

4
T h e  D e l t a  s t a t e s  a r e  A r k a n s a s ,  L o u i s i a n a ,  M i s s i s s i p p i ,  M i s s o u r i

a n d  T e n n e s s e e ; t h e  S o u t h e a s t  c o n s i s t s  o f  A l a b a m a ,  G e o r g i a ,  N o r t h

C a r o l i n a ,  a n d  S o u t h  C a r o l i n a ;  t h e  P l a i n s  s t a t e s  a r e  T e x a s  a n d

O k l a h o m a ; a n d  t h e  W e s t  i s  C a l i f o r n i a ,  A r i z o n a ,  a n d  N e w  M e x i c o .

5
The a l t e r n a t i v e  c r o p s  u s e d  i n  t h e  m o d e l  w e r e : s o y b e a n s  i n  t h e

D e l t a ; c o r n  a n d  s o y b e a n s  i n  t h e  P l a i n s ;  b a r l e y  i n  t h e  W e s t ;  a n d

d o u b l e - c r o p p e d  w h e a t  a n d  s o y b e a n s  i n  t h e  S o u t h e a s t .
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D .  C O N C L U S I O N

I t  i s  e v i d e n t  f r o m  S e c t i o n s  B  a n d  C  t h a t  c o n s i d e r a b l e

p r o g r e s s  w a s  m a d e  i n  d e v e l o p i n g  m o d e l s  f o r  e s t i m a t i n g  t h e

b e n e f i t s  o f  p e s t i c i d e  u s e  w h i c h  r e f l e c t  t h e  r e g i o n a l

h e t e r o g e n e i t y  o f  p e s t i c i d e u s e  a n d  t h e  i m p a c t s  o f  a g r i c u l t u r a l

p o l i c i e s .  T h e  e x t e n t  o f  t h i s  p r o g r e s s  i n  t h e  a p p l i e d  a r e a  i s

r e f l e c t e d  i n  t h e  e x i s t e n c e  o f  w o r k i n g  e m p i r i c a l  m o d e l s  f o r

i m p o r t a n t  c r o p s  i n c o r p o r a t i n g  e a c h  o f  t h e s e  c o n s i d e r a t i o n s  a n d ,

i n  t h e  c a s e  o f  a g r i c u l t u r a l  p o l i c y , i n  t h e  d e v e l o p m e n t  o f  I B M  P C -

c o m p a t i b l e  s o f t w a r e  f o r  c a l c u l a t i n g  w e l f a r e  e f f e c t s  u n d e r

d e f i c i e n c y  p a y m e n t s  d e l i v e r e d  t o  E P A  i n  D e c e m b e r  1 9 8 5 .

I t  i s  e q u a l l y  a p p a r e n t t h a t  c o n s i d e r a b l e  f u r t h e r  w o r k  i s

n e c e s s a r y  t o  m e e t  t h e  n e e d s  o f  E P A  a n a l y s t s . A  f i r s t  t a s k ,  o f

c o u r s e , i s  t h e  i n t e g r a t i o n  o f  t h e s e  t w o  f r a m e w o r k s ,  i . e . ,  t h e

d e v e l o p m e n t  o f  a  s i n g l e  e m p i r i c a l  a p p a r a t u s  c a p a b l e  o f  d e l i v e r i n g

e s t i m a t e s  o f  r e g i o n a l  e f f e c t s  o f  r e g u l a t i o n  a n d  i m p a c t s  o f  f a r m

p o l i c i e s s i m u l t a n e o u s l y . E q u a l l y i m p o r t a n t  i s t h e n e e d  f o r

f u r t h e r r e f i n e m e n t  i n t h e c h a r a c t e r i z a t i o n  o f a g r i c u l t u r a l

p o l i c y .  A s  a  f i r s t  s t e p ,  w e  e x a m i n e d  t h e  m o s t  i m p o r t a n t

c o m p o n e n t  o f  f a r m  p r o g r a m s  i n  r e c e n t  y e a r s ,  d e f i c i e n c y  p a y m e n t s .

H o w e v e r , a g r i c u l t u r a l p o l i c y c o n t a i n s s e v e r a l a d d i t i o n a l

c o m p o n e n t s  s u c h  a s  r e q u i r e m e n t s  t o i d l e  c e r t a i n  a m o u n t s  o f  l a n d

( s e t  a s i d e s )  t o  b e  e l i g i b l e  f o r  d e f i c i e n c y  p a y m e n t s ,  t h e  b u f f e r

s t o c k / c r o p  l o a n  p r o g r a m ,  w h i c h  e s s e n t i a l l y  s e t s  a  f l o o r  u n d e r

m a r k e t  p r i c e s ,  a n d  s o  o n .

T h e  d e v e l o p m e n t  o f  s u c h  a n  i n t e g r a t e d  m o d e l  i n c o r p o r a t i n g

t h e  k e y  f e a t u r e s o f  a g r i c u l t u r a l  p r o g r a m s i s  a  b i g  e c o n o m e t r i c
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c h a l l e n g e .  T h e  s i m u l t a n e o u s  i n c o r p o r a t i o n  o f  s e t  a s i d e s  a n d

d e f i c i e n c y  p a y m e n t s  i s  p a r t i c u l a r l y  d i f f i c u l t :  a  n u m b e r  o f

i n v e s t i g a t o r s  h a v e  t a c k l e d  t h i s  e n d e a v o r  i n  r e c e n t  y e a r s  a n d  n o n e

o f  t h e i r  s o l u t i o n s  i s  f u l l y  s a t i s f a c t o r y .  I t  i s  t h i s  a s p e c t  t o

w h i c h  w e  p r o p o s e  t o  p a y  t h e  m o s t  c o n c e n t r a t e d  a t t e n t i o n  d u r i n g

t h e  s u b s e q u e n t  b u d g e t  p e r i o d  ( s e e  V  b e l o w ) .

T o  m a k e  t h e  r e s u l t s  o f  o u r  w o r k  f u l l y  a c c e s s i b l e  t o  E P A ,  o u r

m o d e l s  w i l l  h a v e  t o  b e  u s e d  t o  d e v e l o p  s o f t w a r e  f o r  u s e  b y  E P A

a n a l y s i s .  W e  e x p e c t  i n  a d d i t i o n  t o  u p d a t e  t h e  s o f t w a r e  w e  h a v e

a l r e a d y  d e v e l o p e d  t o  t a k e  i n t o  a c c o u n t  f a c t o r s  s u c h  a s  l o a n

r a t e s .
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